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# Periodic Table is provided.

# This paper consists of 08 pages.

# Answer all the questions.

# Use of calculators is not allowed.

# Write your Index Number in the space provided in the answer sheet.

# Follow the instructions 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 J K™' mol™
Avogadro constant N,= 6.022 x 10* mol™
Planck’s constant h = 6626 x 10 Js
Velocity of light ¢ = 3x10° ms”
1. The Scientist who has the close relationship regarding Rutherford's planetary model of the atom.
1. Dalton 2. Milikan 3 Marsdon 4. Chadwick 5. De-Brogli
2. The correct increasing order of the radius of N3~, 0%~, F~,Na* and Mg?*t s,
1. N3 < 0 < F~ < Na*< Mg?** 2. F- < 0% < N3 < Mg?" < Na*
3. N3 < 0?° < F~ < Mg?* < Na* 4. F- < 0>~ < N3 < Na* < Mg?**
5 Mg?* < Nat < F~ < 0%~ < N3
3. What is the IUPAC name of the following compound ?
CH, CI:HCH = CHCI:HC:H3
Br OH
1. 5-bromohex-3-ene-2-ol 2. 5-bromohex-3-en-2-ol
3. 5-bromohex-3-ene 2-ol 4. 2-bromo-5-hydroxyhex — 3- ene
5. 5-bromo-2-hydroxyhex-3-ene
4. The number of electrons neutrons and protons in the ion 802~ respectively are ?




10.

11.

12.

Which of the following statement is false regarding quantum numbers of an atom.

1. The number of orbitals possible for which the quantum numbersn=3 and m; = +1 is 2.

2. 21+ 1 number of orbitals possible [for the sub energy level which the azimuthal quantum number
is L.

3. Whole numbers from —I to +! including zero can exist for m,

4. The number of values which can exist for m; directly proportional to the value of [

5. The number of the orbitals possible for which the quantum numbersn =4 and m; = —2is4.

The molecule without a dative covalent bond among following molecules is?
1. NO,F 2. NO, 3. N,0, 4. NO3 5. NO;

What is the mass of Ethanol should be mixed with 1kg of water where the mole fraction of ethonal is
0.2 in a mixture of ethanol and water is? ( H=1, C =12, O = 16) (density of water 1g/cm3)

1.92g 2. 638.8g 3. 833.25¢ 4. 200g 5. 13.89 g

V, Volume of a hydrogen peroxide solution was required to react completely with V; volume of
C mol dm™3 acidified KMnO, Solution. The concentration of hydrogen peroxide solution is?

1. 2Cr,/ 5V, 2. 5CV /27, 3.2C1;/ 3V,

4. CVy/ (Vi + V) 5. Data given was not enough for the calculator.

Which of the following statement is true regarding an elements of S — block ?
1. Carbonates of group one are stable for heat.

2. Aqueous solution of MgH, is neutral.

3. Oxygen gas is obtained by the dissociation of LiNOs

4. All the carbonates are insoluble in water.

5. All the hydroxides of group Il are insoluble in water.

How many resonance structures can be drawn for the ion OCN~ (Skelton O —C - N)
1. 1 2. 2 3. 3 4. 4 5. 5

Which of the following statement is true regarding secondary interactions ?

Dispersion forces exist among some molecules could be stronger than dipole attractions.
NaCl dissolve in water due to the formation of H bonds with water.

London dispersion forces exist only among non polar molecules.
I, slightly dissolves in water due to ion — induce dipole interactions.
Vander Waals attractions among ions become stronger, when the molecular mass of an ionic
compound increases.

a s wnN e

True regarding following enthalpy relationships ?

=

AH? (CO) =%AH;) (CO; ()

AHf (COg) = AHZ (C, graphite) - AHZ (CO()

AHJ (CO@) = AHf (C, graphite) + = AHY (0, )
1

. BHF (CO)= AHf (CO, ) - 5 AHf (05 @)

. All above are false.

oA W
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14.

15.

16.

17.

18.

19.

The gases A,B, C and D respectively in the following graph are. %A

1. CH,, H,, He,NH; .

2. CH,, He ,NH;, H, .
3. H,, CH,, NH;, He 0 \_i_:_/"____- — b
4. CH,, He, H,, NH, \_\_(D

5. CH,, H, , NH;, He

Pressure of the gasses NH; and N,H, in a rigid closed vessel is 0.6 atm at 300K. NH; and
N,H, dissociate completely according to following reactions when the temperature increases up to
1000K
2NH3(g) - Nyg + 3Hy(9)

N;H, (g) - Nygy + 2 Hy (g

Then the total pressure increases up to 4.8 atm calculate the mole percentage of NH; in the initial
mixture.
1. 40% 2. 50% 3. 60% 4. 70% 5 80%

Example for an intensive property ?
1. Mass 2. Density 3. Volume 4. Heat capacity 5. Charge

Values of a, b, ¢ and d in the following reaction respectively are ?
aH* + b Cr,05~ +cS0, — Products.

1. 10,23 2. 26,6,2 3. 213 4. 1331 5 513

Standard formation enthalpy of water is —249 k] mol~!. Standard bond dissociation enthalpies of
H—H and 0=0 are 433k/Jmol™* and 492 kJmol™! respectively. Standard mean bond
dissociation enthalpy of O — H is?

1. 676 k] mol™? 2. 464 k] mol™?! 3. —464 k] mol™?
4. 232 k/mol™?! 5. =232 kJjmol™?

When 25 ¢cm?® of 1 mol dm™2 KOH and 25 cm?® of 1 mol dm™3 HNO; is mixed in a calorimeter,
temperature increases by 5 °C . What is the enthalpy Change? (Density of water 1g/cm3  standard
heat capacity of water 4.2 ] g~ °C~1)

1. +42 kJmol™? 2. —42 kj mol™? 3. +1.05 kJ mol™t

4, —1.05 kJ mol™? 5. —26.25 kJjmol™?!

True among following statements ?
1. Ability to subject in nucleophilic substitution reactions in alkyl halides do not depend on the polarity
of C — X bond.
Nucleophiles can act as bases.
Aryl halides are inert to nucleophiles but react readily with Vinyl Chlorides.
The main reaction shown by alkyl halides is elimination as competitive reaction.
Reactivity of halogens joined to SP? carbon atoms is higher than the halogens joined to
SP3 carbon atoms.

ok N
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21.

22.

23.

24.

25.

Not a structure relevant to the nitration of benzene.

%
NO ! NO ! NO,
H H H
+ +

(4) NO, (5) ; :I
H¥ N\T0-S-0H H¥ N N+-
) :Q 7/ \Q:
+ +

Consider the following compound.

(1)

O==0

AL
H—?icéCiCéC—H Here,
H

. All carbon atoms are not lie on the same plane.
. Bond lengthis d<b<c<a.

All hydrogen atoms lie on the same plane.
Bond strength is in the order of d<b<c<a
There are three sp hybridized carbon atoms.

I N

Which of the following reacts with both bromine water and ammonical cuprous chloride is?

1. CH; CH = CH, 2. CH,CH,C = CH 3. CH,C = CCH,
4. CH, C = CCH, 5. CH;CH = CHBr

I I

H H

CsH,,0 isan aldehyde or ketone The number of isomers can exist is?

1. 4 2. 5 3.6 4. 7 5.8
Which of the following is an ether? o o
I. CH,-0-CH, 2, CH,-C-0-CH, 3, CHC-N-CH,
I
0 0 ° 9 "
4. CH,C-C-CH, 4. CH,-C-O-C-CH,

Incorrect regarding the chemistry of Al is?
1. The main oxidation number of Al is +3 in Al containing compounds.

2. Al reacts with acids.

3. Al reacts only with bases.

4. Al is an amphoteric element. A

5. Due to the electron deficiency of AICl; it tends arrange as Al,Cl,



26.

217.

28.

29.

30.

31.

32.

25 cm?® of 0.4moldm™3 HClL is mixed with 25 ¢cm3 0.1 moldm™3 of Ba(OH), . Concentration of
this H" in the solution is ?

1. 0.2 M 2.01 M 3.03M 4.0.05 M 5.015M
Products obtained when Cl, reacts with excess NH,

L. N;(g) + HCl (g9) 2. N; (g) + NH,CL(s)

3. NCl3(g) + HCl(g9) 4. NCl;(g) + NH,Cl(g)

5. N,(g) + H, (g) +HCl(g)

Light green coloured flame was obtained when chloride of S-block heated in the bunsun flame. Metal
ion contained in that chloride would be?

1. Nat 2. Kt 3. Ca?* 4. Sr2t 5. Ba**

Standard combustion enthalpy of methanol is —715 kJmol™1. Mass of methanol should be burnt to
produce 71.5kJ energy is?

1. 329 2. 32¢ 3.7154 4. 7159 5 169

30.4% of N and 69.6% of Oxygen contained in a gaseous compound by mass. Volume of 5.52 g of
this gas at 27°C and 1 x 105 Pa Pressure is 1.00 dm3. Molecular formula of the compound is?
1. NO 2. NO, 3. N,O, 4. N304 5. N,0s

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

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

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

(3) If only (c¢) and (d) are correct.

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

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

Summary of above Instructions,

1 2 3 4 5
Only (a) and (b) | Only (b) and (¢) | Only (c) and | Only (a) and (d) | Any other number
are correct are correct (d) are are correct or combination of
correct responses is correct

Which of the following statements is / are true ?

a) Only the atom Pd shows deviation from the Aufbau principle.

b) Electrons filled in to orbitals according to the ascending order of their energy.
c) Orbitals of same energy are filled by electrons that their spins are parallel.

d) Both incomplete s orbitals and d orbitals can exist in an atom.

Species with identical geometry is / are ?
a) IOF) b) NH, c) XeOF, d) H,PO5;



33.  Which of the following is / are true regarding root mean square velocity ?
(a) C? twices when doubles the temperature.

(b) VC? twices when doubles the pressure.
(c) C? becomes half when twices the volume of gas.
(d) Atgiven temperature value of C2 is a constant for any gas.

34.  Which of the following is / are true regarding NH; ?
(@) Act asan acid.
(b) Does not react with metals since it is weak base.
(c) Isareducing agent.
(d) Isan oxidizing agent.

35. Colour of the aqueous solution is / are purple in?
(@ Ti** (aq) (b) Ti** (aq) (©) V** (aq) (d) Cr3* (aq)

36.  Which of the following statement is / are true ?
(@) Standard combustion enthalpy of many compounds is a negative value.
(b) Entropy of any compound under standard conditions is a positive value.
(c) Atomization enthalpy of carbon equals to sublimation enthalpy.
(d) Vaporization enthalpy of Br, is not equal to atomization enthalpy.

37. Consider the system formed by adding 10 cm® of 2 mol dm=3 H,S0, ,10 cm3 of 2moldm™3
BacCl, and 10 cm?® of 2 mol dm™3 NaOH,
(@) Concentrations of Na* and Cl~ equal. (b) There are Ba?* ions in the solution
(c) Precipitate formed is soluble. (d) There are two enthalpy changes.

38. Which of the following is / are reach with ethanol?

(@ Na (b) NaOH (c) Na,CO, (d) NaHCO,
39. g.’ on Which of the following has / have least ability to be a product of following reaction?

Br, / FeBr,
_——

a

X [} < d
—OH C—OH C—OH ' C—0OH

9" 9@ ©O. .9

40.  Which of the following is / are true regarding a real gas ?
(@) Reach to ideal behaviour at high temperature.
(b) Reach to ideal behavioour at high pressure.
(c) Reach to ideal behaviour when possess higher molecular mass.
(d) Reach to ideal behaviour at lower pressure.

6

—C)= O
=2



In question numbers 41 to 50, 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) and (5) that best fits
the two statements and mark appropriately on your answer sheet.

1* Statement 2" Statement Response
True True and explains the 1*'statement correctly 1
True True but does not explain the first statement | 2
correctly

True False 3
False True 4
False False 5

First Statement Second Statement

41. | De-Brogli equation can be used to explainthe | Observations of cathode ray diffraction and

wave and particle duel nature of electrons.

interference can be used to study dual nature and
properties of electrons.

42. | Green coloured solution of the ion | Colour of solid Ni(OH), is green.
[Ni(H,0)¢]** gives a green precipitate in
presence of a strong base.

43. | AG = AH — TAS equation can be used to | The reaction is spontaneous, only at lower
calculate gibbs energy change of a reaction. | temperatures where AH >0 and AS < 0

44. | Acidity of Mn,0, is higher respect to | Acidic properties increases when

Mn, 0, electronegativity difference between Mn and O
increases due to increasing oxidation number of
Mn.

45. | HOCH,CH (CH3;)OMgBr can be obtained | Carbon attached to Mg in grigard reagent can act
by the reaction between HOCH,CHO and | @s nucleophile.
(CH3;MgBr) grignard reagent.

46. | ¢ bonds are formed only by linear | m bonds are formed by parallel overlapping of
overlapping of S —S and S — P orbitals. | two P orbitals.

47. | A gas cannot be converted to a liquid by | Critical temperature of any gas at constant
exerting any high pressure, at temperatures | pressure and constant volume is identical.
higher than the critical temperature.

48. | Cr,0%~ ionsoxidesto CrOZ~ ioninacidic | Oxidation number of Cr in Cr,0%~ and Cr0Oz-
medium. ionis+6.

49. | Reaction  between CH;CH,Br and | Neucliophilic substitution reactions of alkyl
NaOH takes place in two steps. halides as two step reaction, when formation of a

new bond takes place, after breaking bonds.

50. | PCC can be used to oxidize both primary | Alcohol oxidize only, when H lie on the C where,

alcohols and secondary alcohols.

OH group is attached.
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# A Periodic Table is provided

# Use of calculators is not allowed.
*

¥

Universal gas constant, R = 8.314 J K mol™

Avogadro constant, N, = 6.022 x 10* mol”!

O PART A — Structured Essay

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.

0 PART B and PART C— Essay

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 1ogether so that
Part A is on 1op and hand them over to the Supervisor.

# You are permitted to remove only Paris B and C of the question paper from the FExamination Hall,

#* %

#*

For Examiner’s Use Only

Part | Question No. Marks
! Final Mark
A 2 In Numbers
3
2 In Letters
s Code Numbers
—
B 6 Examiner
B Checkedby |1
8 2
C 9 Supervised by
10
Total
Percentage |




Part - A — Structured Essay
e Answer all four questions on this paper itself. (Each questions carries 10 marks)

(01) a. l. Methyl nitrate is methyl ester of nitric acid and has the chemical formula CH;NO;. Itis a colourless
volatile liquid and it is explosive. Its Skelton given below.

! ?
H-C-0-N-0

|

H

i. Draw the most acceptable Lewis structure for methyl nitrate.

ii. Draw resonance structures for above molecule. Giving reasons comment on their stabilities.

iii. Draw a sketch of the structure of above molecule giving approximate bond angles.

Il. State the following considering hypothetical Lewis structure given below,
i. Electron pair geometry around the atom.
ii. Shape around the atom.
ili. Hybridization of the atom given in the table.

:(I):
:Cl-0- N t é:):'



The O atom attached to
The N atom N and CI atoms

i | Electron pair geometry

i | Shape

iii | Hybridization

(b) Identify atomic / hybrid orbitals involved in the formation of the folowing bonds in the lewis
structure given below.

H—RNg f; —H

H H
i No— N® ; NG) ............................................................ N® .................................................................
ii. No— H ; N® ............................................................ [

(¢c) Xe, Iy , CH, , aqueous NaCl, HF
of the substances given above, which one/ones will have the forces given below.
i.lon—Induce dipole INEIACLION  ........cooiveeeeeeesereee st

il 10N — dIPOIE INTEIACLIONS = ....oooeereereeerie ettt ssses st sssssssssssssssnsaes

iii. London dispersion fOrCeS - .......ericerecerieesiesesees e ettt

IV.  HYArogen DONAS - ...ttt ssssssss st ssse st s sssssssssssssnes

(02) (a) Test tubes labelled A to E contain following solids (not in order)
KNOs, (NH,),CO5 , LiNO5 ,(NH,),Cr,0, , NH,NO,
Description of the products formed when each of these solids is heated is given below.

Solid Description
A e A green coloured powder.
* A colourless diatomic gas at room temperature.
¢ Water vapour
B * A white oxide reacts with water to farm a basic solution.
* Colourless diatomic gas at room temperature.
* A reddish brown gas.

C * Three products which are in the gaseous state.
D *  White Powder

* Colourless di atomic gas at room temperature.
E * Two products which are in the gaseous state.

(i) Identify solids A to E.

A s B o
C e D o,
E e



(if) Write the balanced chemical equations for the reactions take place on heating each of solid A to
E. (Mention physical states of reactants and products. )

(1) Write one simple experiment each to identify gaseous products obtained when heating solid C.

Gaseous Product Experiment

(b)(I)  Successive ionization energies of an element A is given below.

IE; IE, IE; IE, IES
lonization energy / k]mol_l 578 1811 2745 11540 14842

(i) ldentify the group of element A giving reasons.

(ii) The element A react with HCl and NaOH. Chloride of element A exist as a dimer.
Identify the element A.

(iii) Draw the structure of the chloride A.

(iv) Explain why it exist as dimer.



(v) Write balanced chemical equations for the reactions of A.
WWITN HCT ettt es et bbb bbbt

WITN INBOH ettt ssesc s sssse s sssse s sas ettt secsres

(1) (i) Complete the following nuclear reaction.
5eFe + JH -» fa + = X

(if) Write a method to distinguish H,S and D,S (D — Duclerium)

(iii) Aqueous NaOH and Al dust is added to an aqueous solution of nitrate ions and heated. It was
observed the evolution of NH;(g) and formation of AlO; ions.

i.  Write the balanced oxidation half reaction.

ii.  Write the balanced reduction half reaction.

iii. Write the balanced ionic equation.

(03) (a) Standard hydration enthalpies of some species given below.

AHE,; | kJmol™?
Kt (aq) -305
Br~ (aq) -351
Lit (aq) -499
F~ (aq) -457
Standard lattice enthalpies of KBr(s) and LiF(s) are 668 kJmol™! and 1008 kjmol™!
respectively.

i.  Write the definition for the standard enthalpy of dissolution.

ii. Write balanced chemical equations for the standard dissolution enthalpy of

iii. Develop a thermochemical cycle to determine AHS; .. ucion OF KBr(s) using given data.



iv. calculate AHSccoueion OF KBr(s)  using given data.

v. Develop a thermochemical cycle to determine AHS; ueion OF LiF (s) using given data.

vi. Calculate  AHS, .. jucion OF LiF(s) using data given.

(b) I.  Standard molar entropy values of some species are given below.

S8 | kjmol!
KBr (s) +95.9
LiF (s) +35.9
K* (aq) +102.5
Br~ (aq) +82.4
Li* (aq) +13.4
F~ (aq) -13.8

i Calculate the entropy change of the dissolution of KBr(s)

ii.  Calculate the entropy change of the dissolution of LiF(s)

I1'i. Write the equation which represent the relationship between AG , AH and AS.



ii. Calculate the AG? for the dissolution of KBr(s) at 298 K.

iii. Calculate the AG? for the dissolution of LiF (s) at 298 K.

iv.  Compare the solubility of KBr(s) and LiF (s) giving reasons.
(Use the calculate data obtained in ii and iii above.)

(04) @)1.15.4 g of C0,(g) and5.4g of H,0 (g) was given by the complete combustion of 0.05 mol of
a hydrocarbon A, in the presence of Oxygen. Find the molecular formula of the Hydrocarbon A.
(C=12, H=1, 0 = 16)

Il. X, Y and Z are three optically active isomers of A.
Only Y and Zevolve H, gaswith Na. X, Y and Z react with HgS0,(aq)/ dil H,S0O, to give
carbonyl compounds.

There are four @ hydrogens in Y. ( @ Hydrogens are H atoms attached to C atom adjencent to
O

carbonyl carbon - ).
When X,Y and Z react with H,/Ni produce the same optically active compound D.
I. Identify X,Y,Z and D Draw the structures of X, Y,Z and D in the boxes given below.




ii. Write the structures of products when X,Y and Z  react with HgS0,(aq)/ dil H,SO,

X HQSG“'diI.H:SEL .
erc
H dil, HED,

v S0, [ dil, H30, ,
s0'C

7 MO,/ dil HSO, |
s0'C

iii. Complete the following reaction sequence starting from Z in above (i).

7 H. [ Pd [ BasO, HEr | Paroxica

Cluimaline

b. Draw the structures of the major products of the reactions given in the table below. Classify each
reaction as,
Ay - Neucleophilic addition
Ag - Electrophilic addition
Sy - Neucleophilic substitution
Sg - Electrophilic substitution

E - Elemination
O - Oxidation, by writing Ay, Ag, Sy, Sg, E and O in appropriate cage.

Reactant Reagent Major Product Type of Reaction
C,H,CH=CHCH, Br,/CCl,
CH.CH,-CH-OH PCI,

I
CH,
CH,CH,CH.CH-CH, Anhy.
I ALO/ A
OH
NO,
CH,C1/ Anhy
AICI,
CH,CH,
H /KMnO,




Third Term Test - 2018
Chemisty 2018 - Grade 12

Universal gas constant & = 8.314 J K™ mol™
Avogadro constant N, = 6.022 x 10* mol™!

PART B — ESSAY
Answer two questions only. (Each question carries 15 marks.)

(05) (a) 11i.) Write the charles law.
i) Derive the charles law using ideal gas equation.
(b) CH, (g) contains inarigid vessel A of 4157 dm3 at 227°C and 1.5x 10° Pa pressure.
1.0 mol of 0,(g) contains in another rigid vessel B at 27°C and 2.0 x 10° Pa
Both vessels were joined using thin tube of neligible volume. The tap was closed initially.

I Calculate
i) Number of moles of CH,(g) in vessel A.
i) Volume of Vessel B.

Il Temperature of the whole system was taken to 27°C after open the tap. There is no reaction between
CH,(g) and 0,(g). Calculate following.

i) Total pressure of the system.

i) Mole fractions of CH,(g) and 0,(g)
iii) Partial pressures of CH,(g) and 0,(g)
iv) Total number of moles in Vessel A

1l Temperature of the above system was taken to 127°C after open the tap. CH,(g) subject to

combustion with 0,(g) and from C0,(g) and H,0(g)
Consider this system and calculate following.

i)  Calculate number of moles of each gas in the system.

i) Calculate total number of moles in the system.

iii) Calculate the total pressure of the system

iv) Calculate mole fractions of each gas in the system.

v) Calculate partial pressures of each gas in the system.

IV After completing the reaction in above (iii) temperature of the whole system was taken to 27°C
calculate the total pressure of this system.
(c) i.)  Write the Venda Waals equation and identify each term in it.
i)  What are the conditions that real gases reach to the ideal behaviour? Explain reasons.
iii) Draw Maxwell Baltzmann distribution curves for gases He, Ne, Ar under constant temperature in
one diagram.

(06)(@) (i) Define standard enthalpy of combustion.
(if)  Define standard enthalpy of formation.

(b) Consider the reaction.
o}

I . ,
CH, — C — H(g) + 30,(g) — 2CO,(g)+ H,O(g)



i) Calculate the standard enthalpy change of above reaction using the thermochemical data given
below at 298 K.
Bond Standard enthalpy of bond dissociation /
k] mol™!
C - C 348
C—H 412
C=0 743
0=0 496
0 - H 463
i)  Calculate the standard enthalpy change of above reaction using thermochemical data given
below at 298 K.
Species Standard enthalpy of formation /
k] mol™?!
0
Il
CH;C —H(g) -166
€0,(9) -394
H,0 (9) ~242

iii) Explain reason for the difference in enthalpy values obtained the reaction in part (i) and (ii) above
briefly.

(b) 722 kJ amount of heat is released when burning 14.5g of butane (C,H,,(g)) gas and 102.9 kJ
amount of heat is released when burning 2.1g of gas propene (Cs;Hg (g)) under standard
conditions. (C = 12,H =1,0 = 16)

(1)
(i)
(iii)
(iv)
(v)

07) (a)

(b) (i)
(i)

Calculate the standard enthalpy of combustion for butane and propene.

Represent above enthalpies using equations.

Calculate heat released when burning 1kg each of propene and butane,

Calculate the mass of C0,(g) released when burning 1kg each of butane and propene.
Explain what is the most efficient fuel according to the answer obtained above giving reasons.

250.0 cm? solution was prepared by dissolving 1.07 g of pure dry K105 which was measured
accurately. 20.0 cm® of Na,S,0; solution of unknown concentration was required to react
with I, released when excess K1 solution and 5cm? of dil H,50, is added to 25.0 cm3 of
this solution.
(1)  Write the balanced ionic equation for the reaction between [~ and [03 in acidic
medium.

(if)  Write the balanced ionic equation for the reaction between [, and S;05~
(iii) Calculate the concentration of Na,S,05; solution.

(K=39, 1=127, 0=16)

Explain the amphoteric nature of water using reactions of NH; and HCI with water.
Write balanced chemical equations for following.

1. NH; as oxidizing agent. 2. NH; as reducing agent.
3. H,0, as oxidizing agent. 4. H,0, as reducing agent.
5. H,S as oxidizing agent. 6. H,S as reducing agent.

10



(i) Write balanced chemical equations for the heat dissociation of following compounds.
1. Mg(NOs), (s) e

2. Li,CO5 (s) 2

3. KHCO5(s) 2

4. NaNO, (s) + NH,Cl -
5. NH,NO;(s) 2

6. (NH,), SO, (s) 2

(c) Explain simple experiment to show the existence of N,(g) in air.

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

(08) (a) i) Show how you would carry out the followings conversation not more than 6 steps.
CH, = CH, ——— CH, CH — CH,
OH OH
i) Using suitable chemicals given in the list show how would you carry out the following conversation.

PBr, Mg CH.CI CH,OCH,

D
@ AICI, Zn{Hg) CH,COCI
Cl, H,S0,

KMnO, D,0 PCC

(b) Show how you would synthesize.
COOH H
CH. - c:: . (:3 ~CH, Using CH;CH,Br as the only organic starting material.
H COOH CH.

cl, / diffused CBr,
(c) i)  propose a mechanism for the conversion of @ ___ Suniight, @

S

i) Mention the major product and minor product obtained in the presence of HBr and CH;CH = CH, .
Write the mechanism relevant to the formation of major product.

(09) Use following flow chart to answer questions given below.
(a) Identify A, B, C, D, E, F,G,H, I, J,K
Excess

A(s) +conc. Blag) —— > C(agq) + D (aq)

dil.

HNO, | I (aq) BaCl, H(g)
] G F

(White precipitate) White precipitate  White fumes

dil. A -
H(aq) l - * A gives blue colour for the

L HNO, flame test.

precipitate
not dissolved

11

Colourless
Solution



(i) Identify ABCDFGHIJK

(i)  Write the balanced chemical equation for the reaction between concentrated solution of D and
KMnO,(aq)

(i) What is the standard experiment to identify gas H

(iv)  Distinguish following using the given method.

(b) (@) BaSO,(s) " (b) Mg(NOs)2
BaS,0.(s) ‘ d{}_‘;;;&‘}); MgCO (s) | heating
BaCO,(s) (NH,),CO.(s) |

(c) i) Draw the structures of Oxyacids of chlorine exist in different oxidation states.
i) Arrange them in the increasing order of,
a) Acidic property b) Oxidizing ability.

(10) (a) 1) X,Y,Z are three 3d elements. Aqueous solutions of the ions formed by them in the form of
M3* are purple in colour. Increasing order of the maximum oxidation state obtained by them
in compounds are y<x<z

(i) ldentify elements X,Y,Z

(if) Write structural formulas of complex ions formed by X with  NH; Y with H,0 and Z with Cl~

(iii) Mention oxidation numbers of oxides formed by X and their acidic, basic and amphoteric
properties.

(iv) What are the oxidation states of Y obtained in compounds.

(v) Mention a use of a chloride of Y as a catalyst and use of Y as alloy.

(vi) What is the oxianion formed with the maximum oxidation state of Z. Write the balanced

chemical equation for the reaction with this anion and concentrated base.

(b) 10g of a mixture of iron ore contaminated with FeO and Fe,05 was dissolved in dil. H,S0, and
excess Kl solution was added. 200ml solution where all atoms of iron converted to Fe?* was named
as A. 20ml of 0.25M Na,S,0; was required to titrate 25ml of solution A. 25c¢m3 of
0.05 moldm™3 K,Cr,0, acidic solution was required to titrate another 25cm? volume of solution
A.

1. Write the balanced chemical equation relevant to the reaction of H,S0, with iron ore.

2. Write the balanced ionic equation relevant to the reaction when K1 added to the solution.
3. Write the balanced ionic equation for the reaction of titration with Na,S,05.

4. Write the balanced ionic equation for the reaction of A with H*/ K,Cr,0,

5 Calculate mass percentages of FeO and Fe,05 in the mixture.

— QM)‘OQO ™
' e QUTHEHM SILL Qe A e |
3| 4 Periodic Table "g ", bl s 19 |0
2 [0l el (B lCINIOLE [Ne
1nin i lsiwsin
| ALISL I LS 1Q A
r%m NI 2402512612728 |29 [ |2 |22 |3 | |38 %
4 CalScim |y O iMalle | Co M LCulZnlGn | Ce | As |50 LB
viviviwliagalalolv|Gs|a(ala eS| M
s |molsel ¥ | ND To Ime oo Ipd laglcalin I [nn |Te |1 [Xe
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6 |G m 1 1O L e fre LA Litg | xn s L e LAt (it
B7 | 08 [ Ace| 104008 | 106 | 107 | 108 | 109 | 110 A0 [ 112 | 11D
7 Lref mal e | me nhmmhwimw
inlwleole e |[e [e]es e [67[ox | [20]N
La | Ce| Pr |Ng [P |Sen | Eu [Gd | TS | Dy Mo | Er [T (YD |Lu
8990 |91 [ 92193 |94 |95 |9 |97 |98 |99 |100 |10} | 102 | 103
Ac|Th | Pa | U |Np | Pw [Am Cm |0k |Cf | Es [P |[Md [Ne | Lr




Third Term Test Grade 12 - 2018
Chemistry Answer - Script Part A - Structured Essay

Part1
(1) 3 (11)1 (21)2 (31)5 (41)2
(2) 5 (12)2 (22)2 (32)5 (42)1
(3) 2 (13)4 (23)5 (33)5 (43)3
(4) 3 (14)3 (24)1 (34)5 (44)1
(5) 5 (15)2 (25)3 (35)5 (45)4
(6) 5 (16)3 (26)2 (36)5 (46)4
(7) 2 (17)2 (27)2 (37)5 (47)3
(8) 2 (18)2 (28)5 (38)5 (48)4
(9) 3 (19)2 (29)1 (39)1 (49)4
(10)3 (20)5 (30)3 (40)4 (50)1

Part 11

Part - A — Structured Essay
o Answer all four questions on this paper itself. (Each questions carries 10 marks)

(01 a. 1. Methyl nitrate is methyl ester of nitric acid and has the chemical formula CH3NOj3. Itis a colourless
volatile liquid and it is explosive. Its Skelton given below.

A ?
H- (IJ -0 -N -0
H
i. Draw the most acceptable lewis structure for methyl nitrate.
(1] 3 a
l-] "O:_ ;—{ a IO,6 _
, ”a ’ i o — ' 2
Hec—8— N=8 OR H-c—Q-NT2Q
- e ] -+
.5 ¥

I —

(_ 20 mar ‘(S)

ii. Draw resonance structures for above molecule. Giving reasons comment on their stabilities.

H 203 H a2 H o e
Lig ol i L pe N e H 0= N—S
H-c=g« Ha e o e
H At H e 2 e
gtable e Qtable Unstable L
= e -ve chavqe owv
’ —VQEhaTS?_:n o« —ve chavgeon elec’c.-foneaa‘hixg O
ive J : .
E?\L;};r‘:neaal/ (:eji_eﬂcét:zneautnv¢ : O,lna'r Eh d}s{'\r\\at&"c\o‘ﬂ
AT ‘e L
(2 merks ;Cr|lso_ A% 6 morks)



iii. Draw a sketch of the structure of above molecule giving approximate bond angles.

H

AN :
M — CTARASR=0Q
wq%}/ /‘L}.‘m"

H -C) Clo Y G \'(S)

11. State the following considering hypothetical Lewis structure given below.
i. Electron pair geometry around the atom.
ii. Shape around the atom.
iii. Hybridization of the atom given in the table.

:(f?:
0l & G = N =T

| The O atom attached to
' The N atom N and Cl atoms
i | Electron pair geometry 'Tfiungtéig:)efz Tekvah eclfal[’./,
ii Shape Triangalarer | Angulay
iii | Hybridization ap I l"’ 8 1:5'\% -

-

C SHmarks x 6 =16 ma'r“(S)
(b) Identify atomic / hybrid orbitals involved in the formation of the folowing bonds in the lewis
structure given below.

H“l:ig—d\ll—l-f
H H

i Ny N, ; N®SP3535T14015'{3,' Ng SPgh&JL’T“\O'bE"
Ng—H N@......3.9?...1'13.‘!.2.7.(.'!..9.‘....91&"EG‘ H Unhfébf'élsmb‘ tol

il

arks = |15 ks )
(c) Xe, Iy, CHy , aqueous NaCl, (‘ Sy ok el

of the substances given above, whlch onc/ones will have the forces given below.

' = L3,

i.  lon—Induce dipole interaction .....=* et

ii. lon—dipole interactions - ... A ULEOUS. . MQ e I

iii. London dispersion forces - e H l]» i .X L,

- /

iv. Hydrogen bonds - .o H.F .......................................................................................................

YT (2 werks x5 = 10 wavks)

(02) (a) Test tubes labelled A to E contain following solids (not in order)
KNO3, (NH;),CO3 , LiNO3 ,(NH,);Cr;0; , NHyNO;

Description of the products formed when each of these solids is heated is given below.

_ Solid Description B
| A = A green coloured powder.

= A colourless diatomic gas al room Lemperature.
*  Water vapour

B * A white oxide reacts with water to farm a basic solution.
* Colourless diatomic gas at room temperature.
* A reddish brown gas.

C = Three praoducts which are in the gaseous state.

D *  White Powder
= Colourless di atomic gas al room temperature.

E = Two products which are in the gaseous state.

['i') Identify solids A to E.
LNH4)2 Cxa03 i

rookas NH‘(“)?- CO$ R
E DNHE NG e,

i N O3 D O N

Jgw

(_3mc-1l<3 x 5= 15 ma«sks)



(ii) Write the balanced chemical equations for the reactions take place on heating each of solid A to
E. (Mention physical states of reactants and products. )
(NHg)aCraCacss. a2 Nacgy + Cr203cq + 4H20c ..

LiNO3 s> ——A—>.2.L1;10 (s +HNO2acq 4 Oacp -

W ieeernsansennsasrannmressiTrossastenssnsnsntnarenerrrrdehosssssaisrnsssninnsrnnnioraeresrasssssalisinscniannnsarfarerscrstassssiaranrnnroosidanareaiosrernscadiniassanssy

(NH4)1C03 €S) ey 2 NHg e + CO2¢gp + HaOcyp .

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

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

NH¢NOjg ¢s) —5 > Nacg, + 2H20cyp L/

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

(1) Write one simple experiment each to identify gaseous products obtained when heating solid C.

Gaseous Product Experiment

NH3cg> [Turn N estler 'Yeaﬁen‘l: broon . =

COacy |Turmn Lime water milky B
HlOCﬂJ TULTY\ dhhac\vous CMSO({'CSD b\ue bt

C Ema'r\'(s x% = 6 mc:*r\«.s)
(b)(I)  Successive ionization energies of an element A is given below.

IE, IE, IE, IE, IE,

lonization energy / k]mol—l 578 1811 2745 11540 14842
*

(i) Identify the group of element A giving reasons.
Group 13, yerGpmerks) " C gmerks caz bmarks)

ﬂ{’tﬁwremovmg,ae.lecpons in.alenci ahell Cnetnph)
as “wobel d()'\as confidurations S0 it meeds Rotod
energy to loose dhother elZctvon from next energy level,

(i) The element A react with HC! and NaOH. Chloride of element A exist as a dimer.

(iii) Draw the structure of the chlor[ide A. c |
C
Cl \ﬂ l o \—\ﬂl e
C‘/ <\cl/ \ c | CL" mO_'TI(G-)

(iv) Explain why it exist as dimer.
ﬂ\CLB/C\SQne:]ecjc"rovvAU('C'”V/CC’MPW“‘J

ond exek as o dimer . thus..oblaining..

L/‘

3



(v) Write balanced chermua] equations for the reactions of A.
28lcs + g HClae) —> 2P1Cla caqr t dHaceg OR

With HCI .........2B1€s2.4. 6HC (@92 72 AlaClg ¢sa + BHocp o —
H!CS)fﬂHaOco'fQMaDH(aQ) 32Naﬁ\03(a1)+ 3Hacy OR )
With NaOH 2 waflesat e Ha0.c02Na0H Cag 2 2.N2AICOH) 4 carat 3 Hﬂ.Cj}

(I1) (i) Complete the following nuclear reaction. ( Ay ks 2 - Bmoax ks)

22F8+3H—a§a+ {gX (_4_MQ‘1LS)

(ii) Write a method to distinguish H,S and D,S (D Duclerium) {
D and H are ]gotapeg P TR : 9:nc¢ gaame NoO O‘I electrons
Q ca es ca
1 tfrgg\jlc ta‘!?)To agggjmerfrf% legtecgfj‘n efudf"})afumc\! af fome ‘tﬂmP”"”““
and,pngmn ghu mas< then ( 6 marks)
(iii) Aqueous N aOH and Al dust is added to an aqueous solution of nitrate ions and heated. It was

observed the evolution of NH;(g) and formation of AlO5 ions.

i.  Write the balanced oxidation half reaction.

LBt 400 aq) —> 0102 capy + 2H20c0 +3€

ii.  Write the balanced reduction half reaction.

.NOsas) 4 6H28 crt 8e —> NHicp+ A0H cags o

iii. Write the balanced ionic equation.

LBAlcot+S0Haq) + SNOJ cazr+2H20¢, > 8 AI0s Cags +3NH.9639

(03) (a) Standard hydration enthalpics of some species given below. ( Smarks x3 = ;l.q. mar ks)
| AHP 4 | kjmol™
K* (aq) 305
Br~ (aq) -351
Y (aq) -499
F~ (aq) -457

Standard lattice enthalpies of  KBr(s) and LiF(s) are 668 k/mol™ and 1008 k/mol™!

respectively.

L. Write the definition for the standard enthalpy of dlssolutmn

It is the enthalpy ahange that occurs cohen a mole of
a substance wundey ‘Hﬂe gtandard Qtate ¢ digsolved in

an encesS of golyent to  Hform a<solution (06 marks)
ii. Write balanced chemical equations for the standard dissolution enthalpy of
— +
KBT'(S) KB-( CS_) “[‘ ~ a i > K BT@Q :) Ok KBY(S)"‘ az K('Qi) BY(Q?_)
LiF(s) . L ‘Fcgo ‘f‘Q‘L' ——3 L FC'CliJ _}_2 Lifm)*‘:‘i _—)/—' ("'i)"""(ﬂ‘i)
| Z{.mc"rks x 9 =g mark&‘)
1ii. Develop a thermochemical cycle to determine AH(?ESS(,MM of KBr(s) using given data.
€ . . -
KBy csy + cag bH dussvlul-non> |<+CQEJ + Br caq)

e = e il
AHL (KBres) Athd cktep) +
_ ¢
L K‘rcj)'»*{_ By cq2 DH nyd CBr-c-aj)
l—/

(37\001,(‘5 X 4 =12 mmks)



iv. calculate AHS. urion OF KBr(s) uqmgglven data.

ANHE disselution. 2. AHL CkA.1.OH hjd CKleg) T ﬂ”hgd €:14 cg,z) .....

B Ty L S LT L R T T R FE - T R LR T PP PP LU T PR CT PP PP

Céés 3987 35;) k:} mol s
Mi«/ A 2merks. X3 ﬁ mc:-rr‘S)

V. Dcvclop a thcrmochcmlcal cycle to determine AHdlssoan of LiF (s) using given data.
DHE;
L, Feso drssolution > L;+ca;_) + F~ cag)

&
AHL eLs ka /Anhjd CLu’* Cap) e
[

639 t+ F cq) & ﬂHhﬂd a: cg\)) —
( mar ks x f = Izmm‘\‘.s)

vi. Catculate AHY corurion Of LLF(S) using data given.

,,,,,,, ,QH drgjgluhgn [)(1008 kJ mol ’f I x- 499 ikJ mo' =
. . X —45? kI maf'_‘_

<3 mof b

;n ?n

'i“é

(_quilgsxll ::— 6 mm’is)

(b) I.  Standard molar entropy values of some species are given below.

$9 / kjmol?
KBr (s) 1059
LiF (s) +35.9
K* (agq) +102.5
Br~ (aq) +82.4
Li* (aq) +13.4
F~ (aq) -13.8

i.  Calculate the entropy change of the dissolution of KBr(s)
Br cs5 > Ktcagy + P17 cass —

S CKfc‘aiJ T 8 CBr (ai)) 2 9 CKBNS)) — P
(02.5 TK ' 'mal™ +82.4 TK~ mal’ 95.9 T KK lmof~

—_— =l =l
8¢G.0 JK mel — (Emaqlcs x’l‘L = 8ma1)ﬁ’)
ii.  Calculate the entropy change of the dissolution of LiF(s)

[_[‘F(S) > L;Ff(‘gf) + F—CQZJ
} & Pl _
AES = SCcLifag))t STFzan) ™ S CLiFess) «—
= 13 4 TK mol”! = 13.8 Tk7'mal” = 35.9 TK'mol™
- 36.3 Tk!lmoll __ W(?_mmkstF - 8 mm}fs)

[1i. Write the equation which represent the relationship between AG , AH and AS.

A6 = DH - TAS

i

A.s'&

I

—

I

( gmmlﬁj



ii. Calculate the AG? for the dissolution of KBr(s)at 298 K.

L

— ol - —_ = ~1
86 = 12 kT mol! = 2081k x 89 x10 3 kT K™ mol
= k522 1cT mol”

i o Qmov\ﬂs’is Clo w‘-cr‘%.)
iii.  Calculate the AG? for the dlSSO|u[lOI‘l of LiF (s) at 298K.
AG] = 52 k3 Y‘ﬁ(\'l. l_ 298 KX—EG -5?('[0 led mo |7
= +62.¢2 k] wmol™’

L —

( S et ks x 5 = 1@ ot \ts)

iv.  Compare the solubility of KBr(s) and LiF (s) giving reasons.
(Use the calculate data obtained in ii and iii above.)
— & r
AG S of Koy 48 (=7ve wvalue an d p&° of LiF

IS e Po ‘|:‘.Ut."/ valu (oui)""k”(_FG.“ éolulbfl-;"fj d’r

= (ol
s il 3 e <Bv 61% 2.
‘e L”I, ' [0‘-—3 t%c“,_/J B L,'” P 7"4— ;er\ﬂm\‘&')
(04) (a)1.15.4 g of CO,(g) and 5.4g of H,0 (g) was given by the complete combustion of 0.05 mol of

a hydrocarbon A, in the presence of Oxygen. Find the molecular formula of the Hydrocarbon A.
(C=12, H=1, 0 =16)

C')(H(é {_C1+8[4) O;pﬁj > xCOﬂCSJ + %f/a_ Hﬁotﬂ)"/l/ o \
= J5- M8 VO ateree] ige. = S:hd, = Ordme

Nease 1ggmel
3) el™! " 8
443\’" -FOT 1 woel = e '37""'_"' - 'd/g-
sFo1 tenel _@L‘lzl: T e-ga el o Tim, e
a- O‘SV/ td ey

Hfdc\-ro‘(;m'bon A CqHa ( 2 merks 11O -_mmmk:)

IL. X, Y and Z are three optically active isomers of A. i

Only Y and Z evolve  H, gas with Na. X, Y and Z react with HgS0,(aq)/ dil H,S0, to give
carbonyl compounds.

There are four a hydrogens in Y. ( @ Hydrogens are H atoms attached to C atom adjencent to
o

carbonyl carbon ~¢- ).
When X,Y and Z react with H,/Ni produce the same optically active compound D.
i Identify X,Y,Z and D Draw the structures of X, Y,Z and D in the boxes given below.

CH3 CHy CH; o
CHyCECmC—CaMs [|He= C ¢~ CHICH [ - o= C-CHa~Ccalfg| |CHaCHaC a0 ~CHaCHy
i I ;
H & H e
X Y Z D

LSY‘HM\(J x 4 = lOmc\rka)



ii. Write the structures of products when X, Y and Z  react with Hg50,(aq)/ dil H,S0,

(‘) Chla

x _Hgs0./ dil. HSO, CHaCHa2- C- E‘— CHacCH3
80°C 4
0 r‘l—LS .
y _He80./ dil. KO, CHg- g &—cﬂchﬁM3
80°C
o L}
7 _He80./ dil. HSO, CHg—g*CHl“C" CHaCH3
50°C o [,_‘_mu\_s %3 adkes)
iii. Complete the following reaction sequence starting from Z in above (i). =le m
cHaAa
ik ] L2
7 _H./Pd/BaSO, QHQ-—-CHCH2 (:: CH2 HBr / Peroxide él—\ g,"CH:.CHﬁ-? . (L""éc\:'\k:vks )
Quinoling M CH; n CH&

b. Draw the structures of the major products of the reactions given in the table below. Classify each
reaction as,
Ay - Neucleophilic addition
Ag - Electrophilic addition

Sy - Neucleophilic substitution
Sg - Electrophilic substitution

E - Elemination
0 - Oxidation,

by writing Ay. Az, Sy. Sy, Eand O in appropriate cage.

f

Reactant Reagent Major Product Type of Reaction
C,H.CH=CHCH; Br/CCl, CanCH CH CH3 AE
| c |
CH,CH,-CH-OH PCl, e
CHaCH-
([.‘H._ CHs i SN
CH 3
CH,CH,CH,CH-CH, Anhy.
| ALO/A [CH3CHaCH=CHCH £
OH
NO, NO 2
CH.C1/ Anhy @ o
AlCI, CHs E
CH,CH., joo "
H'/KMnO
4 lp7 o

(L{. ™ ey cg X 10

mavies



Pcu-l;» 2 “GE.-SSQ.ﬁ

orB . ' I'ne \]01UML 0'{ a 'Lh(!d wass of as under
(W T ) constont pressure Ls divebl p-rapowl:ioﬂq\ to the
] absoslute {cmEcra{:um_ ok he gas -
— —— )

A T By

v = NET
P y |
whcn 'l;hep*ruwuﬂ O‘F a’Fi'm.cl wmagds O'F aaas is constant
e ne “ie econstant
—!— \/ — — —
v = kT~ Ba 5
v o T 0]
. . - .
b r ) py = PRI (&) - =
—3 3 ﬁxS'B“t T mel K X 5OOK 5
(5 xi00 Pax 4-151Xx0 m = (02100
A e 0 18 Mo | i

_
on pv = PR

— -
31 T mol € X 300K
g , O mol X 8314 Jmo
Z‘O)('O PG X\/

(02+0i)
\/ ____,o.onz#tﬂ m

I

3 COQ_T‘OD
_ iz 411 o

T

() pv = NnRT

: -y
P x (4-!5"—1» |z-4-||§>uo m = (015 + )

¥ 300K
210V
e b8 ¥ g-314 X300
P = =
628 wiO
16 5 (’02%—0!)
— .725 xt0 P, 3 B&l
3
() . DNen o.lfg___""’l - 015 2 15 = =
. XC“I{"@ '—7.\_1_/—— O+ 6-15) mo 15 J’;% 23
(ovte!) ©2)
=z O0.1%8 -
) _ RO o §635
XCIJ_(Q) = Ny . B 23 5
r‘)T_ [ -5 mol o871



(it ) Pevye ><C+I4(q; = Py (02

= 2. % |-725 10" Pa (o+01)
23
= z.25x 10" Py (O1+0D
Coa+OI)

)
2O (1725 x (9 Ca

(o1 +o) ’

= l°5XlO§Pq

av>T4 no of woles 4n vessel A s %, o of  wole
Cras-x2) wel.

Ain wvessel B s
P"I’CSSUJ{t An Ug,gsa‘ A = Pressure A Uts&e\ 8@1)
a \
_p_z NRT
V -
/ A P "/K
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