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SECTION A: PHYSICAL AND GENERAL CHEMISTRY

1. (a) Hydrogen peroxide decomposes according to the equation
2H,05(aq) — 2H,0(1) + Os(g)
The reaction is first order with respect to hydrogen peroxide and is catalyzed by manganese (IV) oxide
(i) Sketch in the space below, the change in concentration (y-axis) of hydrogen peroxide with time (x-axis)

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

(ii) Define
A: Order of re e R

(3 marks)

(b) State two pos

Meet us at www.alstug.com
(¢) (i) What is the Born-Haber cycle?

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

(ii) Below is the Born-Haber cycle for the formation of sodium chloride, NaCl.
Na'(g) + Cl(g) + ¢

AH,
AH.
Na(g) + Cl(g) i

A

Na'(g) + Cl'(g)

AHs - Na(g) + 1/,Clo(g)

ARzl Nags) + 1/,Clg) At
AH,
v Na'Cl(s)
©2022/0715/2 GO ON TO THE NEXT PAGE
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Label the encrgy changes represented by A, AH, and AHg

(iii) Explain, in terms of enthalpy changes, ahae eaisalce pointing upwards while some are pointing

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

{5 marks)

een successive layers is

(2 marks)

(e) Covalent bonds, ionic bonds and intermolecular forces s n substances.

(i) Define
A: Covalent bond Meet us at WWW_a|Stug.C0m

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

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

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

(ii) Identify the types of intermolecular forces in each of the following substances

Substance Intermolecular force

fee

Propanone

Kerosene

(5 marks)
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4
(f) For the reaction: 2NO(g) + 2Hx(g) = Na(g) + HO(1)

‘The following data was obtained at the same temperature.

Concentration (mol dm™) of
Experiment | NO H, Initial rate mot dm™ !
B 0.30 0.15 1.4 x 107
2 0.60 0.15 56 x 107
3 0.60 0.30 1.12 x 107
4 0.30 0.30 2.8x 10"
Deduce

(i) The order of the reaction with respect to NO and Hs.

(ii) The overall order

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

(3 marks)
(Total = 20 marks)

ion of 4 0A8AoY d stlphuficacid was pie

2(a) A standard 18
odium hydroxide solution. On evapos

neutralized 25.

c'\ 21.6 ecm® of the solution
veighing, 0.30 g of the salt

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

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

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

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

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

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

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

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

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

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

.....................................................................................................................................
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(b) The reaction 2NO(g) + Ox(g) = 2NO,(g) is in equilibrium at 503 K. The concentrations of the species at
equilibrium in mol dm™ are: [NO] = 0.03, [NO,] =8.9, [0,] =0.07

(i) State the equilibrivm law

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

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

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

(iii) Calculate the value for th m constant (Kc) stating its units..

(4 marks)
(¢) Given the following stai g potentials for the following half ce
Pb* -+ 26 -
It +28 -
(i) Write the overall equation fo
(ii) Draw the cell diagram for the combination o
............................................ M.eet usatwwwal.stugcom
(2 marks)
(d) Calculate the pH of a 0.25 M solution of calcium hydroxide, Ca(OH),
(2 marks)

(¢) Ethanol (boiling point 78 °C) and propanone (boiling point 56 °C) form a completely miscible solution that
deviates positively from Raoult’s law.

Turn Over
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{1} State Raoult’s law

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

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

(i} Draw a well labeled graph of vapour pressure against composition for the mixture

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

s =7

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

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

(4 marks)
| Isotope % abundance
(i) What arc isotopes?
Meet us at www.alstug.com
(i) Caleutate the relative abundance of lead.
(3 marks)
(Total = 20 marks)
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SECTION B: INORGANIC CHEMISTRY

3 (a) Cousider the following elements of Grouy VI (Group 17) of the periodic table: F, CI, Br, L
(i) Sketch a graph of bond energy against atomic number for the clements.

Explain the reason for the similarity or difference i 1e® reparation

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

(8 marks)
- (b) In the manufacture of sulphuric acid. H>SOy, the sulphur trioxide, SOs, formed is dissolved in ahead) existing

concentrated suiphuric acid.
(i} Write an cquation for the reaction at this stage.

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

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

(2 marks)
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(¢) Complete the table below by giving the formula and name of compounds of sulphur with the following

oxidation states.

Cxidation state | Formula Name of compound
| 3
T
@ m:—xi*lcs)

(d) (i) Give the formula of one nitrogenous fertilizer.

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

(i) What is the danger of applyd izer to the soil than ne

(2 marks)

p 2) glements with water.

T, PR

EXPIANALION. ¢ evnnvvnnvnnnenen NI o vrrsersrnreesesssasses e g

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

Meet us at www.alstug.com
(iii) Write balanced chemical equations to show the reactions of the following elements with water.
N STEATHRIE 5o s soesss i s e ms m e AU 408 A8 A W 4 W MR R LR RS s R T T AR
B WIARAGSIUING oo nmunmmscnssmsmmsosmnnsnnnsshs 48 H0 00 A USSR 4 A AR S SRR TS AR BABAT ET e T ament EE ES

(iv) Arrange the hydroxides of Group II elements (Group 2) in increasing order of solubility beginning with the least

soluble.
(6 murks)

(Total = 20marks)

4. (a) The element Li, Be, B and C are successive elements in period (II) of the periodic table with first ionization
encrgics 520, 903, 800 and 1085 kJ mol™ respectively.
(i) What is first ionization energy?

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

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

........................................................................................................................................
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(ii) Explain why:
A: beryllium has a higher first IE than lithium.
B: the first ionization energy of boron is less im?
(iii) Complete the table below plemggnts.
Element | Li 5 I Ne
Hydride | = S | o | vpwerreo™wn & | :

(iv) Which two elements

(b) The group 1V clements of the per
(i) Complete the tablg ba

Element | C
Oxide

(8 marks)

+4 oxidation state.

Pb

(5 marks)
(c) Transition metals characteristically form complex ions and show variable oxidation state in their compounds
(i) What is a transition metal?

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

(ii) Give one reason in each case to explain why transition metals.
A: form complexes

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

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

(3 marks)
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(d) The complex compound Co(NH;)sBrSO, exhibits isomerism

(i) What type of isomerism does the compound exhibit? ...

(ii) Give the structural formulae of the isomers

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

(3 marks)

(¢) Give the shape of the complex

(1 mark)

{Total = 20 murks)

B e —
A

Cg IIIITB?'

Meet us at www.alstug.com
(i) Give the reagents and conditions for steps i, ii, iii. iv and v
Steps Reagent and conditions
=
i
i
iv
v

(i) Give the structures of compounds D, E and F

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

visit www.alstug.com for more papers, academic blogs and notes.
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| l ] .
!

i (iii) Outline the mechanism for the reaction of compound E with Br,/CCl,.
|

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

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

(12 marks)

(b) Suggest chiemical tests which could be carried out to distinguish between the following pairs of compounds.
(i) CICHLCHO and CHsCHO

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

(6 murks)

properties of carbon.

(2 murks)
(Total: 20 marks)

6. (a) An organic compound. Y,
Molecular weight determinati athe compound gave a v
bihe compound.

ogen and 58.4% bromine.
=12,H=1,Br=799)

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

(if) Determine the molecular formula of the compound Y.

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

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

(6 marks)
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(b) The organic compound Z with molecular formula C;HsO, exhibits isomerism
(i) What is isomerism

---------------------------------------------------------------------------------------------------------------------------------------

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

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

(iii) What kind of i ould be exhibited by the compountd¥

(7 marks)
(¢) The compound CF
(i) What is a funetio
: (ii) Give the systematic WgEROT the compound.........ccoovvneevnieieeii g
| (iit) Which spectroscopic method ence of the double bond in the molecule?
Meet us at www.alstug.com (3 marks)
d) The compound CH3;CH(NH,)COOH is an amino acid containing an asymmetric carbon atom.
p
' (1) Put an asterisk (*) on the asymmetric carbon
(ii) Give the structure of the compound in the following medium
Acidic:
masicc
Neutral:
| (4 marks)
(Total = 20 marks)
GO BACK AND CHECK YOUR WORK
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