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SECTION A: PHYSICAL AND GENERAL CHEMISTRY

I. (a) Whatis
(i) astandard solution?

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

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

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

(2 marks)

(b) A standard solution of hydrated iron(ll) sulphate, FeSO4.xH;0, was prepared by.dissolving 5.8 g of the
salt in a volumetric flask and making it up to 250 mL (250 cm®). Twenty-five millilitres (25 mL (25 cm?)) of
this solution was acidified and found to react exactly with, 22.8 cm® (22.8 mL), of 0.018 M potassium
permanganate solution. The half-equations for the reaction are:

MnOxs'(aq) + 8H"(aq) —— Mn?*(aq) + 4H,0(1)
Fe*(aq) —— Fe¥(aq) + e

(1) What is the indicator for the titration of a solution of iron (II) sulphate and potassium permanganate solution?

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

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

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

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

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

&) marks)
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(¢) The net ionic equation for the reaction is as shown below:

2+ -
SFe’"(aq) + MnO4'(aq) +8H7(aq) —> Mn’"(aq) + 5Fe’"(aq) + 4HO(h)
Calculate:

(i) The concentration (mol dm™) of the iron (I1) salt.

........................................
e
.........................................................................................

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

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

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

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

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

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

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

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

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

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

(iv) The value of x, the number.of molecules of water of crystallization

(6 marks)
(d) (i) What.do you dnderstand by bond energy term?
(ii) Use the following data to calculate the C-H and C-C bond energies
AH:2824 kJ mol
C — 2C(g)+ 6H(g) .1 -1
Sty —+30®)*3H® SR
(3 marks)

— _Turn Qver
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(¢) (i) Draw the shape of a molecule of a named compound (or species) which has the bond angle indicated.

© A.109.50°

Y
T AN
(m:;ﬁ;:;ﬂfﬁ;!;ﬁ;;n;;;i;;'.;;;;;'g;m,m';h;,;;(,1;;;1;.;;;;;;;;;'B';;;;;;: """" il
B N Se—
O T . Q... ot
T AN

(Total: 20 marks)

2 (a) A mixture of ethanol (bp 78.5°C) and water (bp 100°C) shows a positive deviation from Raoult’s law and
forms an azeotropic mixture of boiling point 78.2 "C at a composition of 96% ethanol.
(i) State Raoult's Law?

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

(ii)/What is an‘azeotropic mixture?
(iii) Draw a well-labelled diagram of the boiling point against composition of water-ethanol mixture.
(4 marks)

47/0715/2/B/Q
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A mixture of sodium ethapoate and ethanoic acid acts as a buffer.
(i) What is a buffer solution?

(i) By means of equations show how the buffer solution above acts on addition of small amounts of
A: potassium hydroxide solution
B: Hydrochloric acid

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

. . ‘, . . ea
(iii) Calculate the mass of sodium ethanoate which must be dissolved in Idn'1x of 0.1 M ethanoic gcxd I(\)/(I)J(L(.)rizc
solution with a pH of 5.5 at 298 K, K+(CH;COOH) = 1.8x 10 mol.dm™ Assume that there Is N0 .

change on dissolving the salt.

......................................................... i
(¢) Hydrogen peroxide decomposes according to the equation
2}‘1302(8(‘[) e HzO(I) + OZ(g)
('-) Give TWO measurable quantities that couldibe used to monitor the rate of reaction.
1) Uive mee able quantitiesthat couldiehised fo BT
TR PP | o
(i) Which of the quantities offa (i aboveismostsutable?
..................... :
(i) How would this quantity be measured? )

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

ter is used to determine the relative atomic mass of an element,
€

ass spectrometer : "
(?)) 'I[;he ll:;ﬂ [hepte”“ wrelative atomic mass
i) Exp

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

-------
.....................................................................................................

Jain the process by which a sample of an element is ionized.
p a

(ii) Briefly ex

..........................................................................................................
"""""""""



for more free gce questions, notes and free answers, visit http://www.gcerevision.com or download our app "kawlo" on playstore

6

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

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

(5 marks)
(Total =20 marks)

SECTION B: INORGANIC CIIEMISTRY

3

3 (a) The elements of period 2 of the Periodic Table (Lito Ne) show periodic trends in their properties.
(i) What is meant by the term “periodic trend™?

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

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

(ii) How do the following properties vary across the period (Li to Ne)? Explain.in each case.
AT ALOMIC TAAIUS cuiie e R Cereen corlrerben et e R e

EXPlanation.. .o e e voerarvine

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

B. First 10NiZation ENEIZY . iereseersnsersssseroereresinsisnsiserssrorersescesis g T+ Ny roesesresesseosesasnses F sucnmensobe s SRS Ses orTSOS

E X PIANATION ettt bR LR

(5 marks)
(b) For the elements of period 2, give the formula of a hydride which is

(i) basicand covalent. ...ccooviiiiiiiiiieennc el g N s e

(i)  neutral

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

(iii)  acidic

() (i) With reference to the Group 14 (Group V) elements (C to Pb). explain the following:
A: Catenation

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

(ii) Give thefformula of'the chloride of Group 14 (Group ['V) element which is
A loni¢ and insoluble in water

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

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

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

(d) Explain the following observations: (4 mnrks)
(i) CCls is stable to heat while PbCly readily decomposes when heated.

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

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

4N 4/7/8/0
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“ (i) Carbon dioxide is a gas whereas silicon dioxide is a solid.

, e . (3 marks)
(e) Gx/.esoi?s”s;:;t;amy and one difference between the elements or compounds of carbon and tin.
B: Difference
(2 marks)
(f) Using equations only, show how
i) ammonia can be prepared in the laboratory
prep b
(ii) a fertilizer can be prepared from a nitrogen compound with oxidation states -3 and +5
, (2 marks)
(2) Give a balanced equation for a reaction in which nitrogen Is oxidized and reduced.
s 3 VSRR o o S8 R R R X (Imark
(Total: 20marks)
—— 7 s ~Sition metals in order of increasing atomic number.
4, (a) (i) List all the metals of the first'series of tra crea gatomienumoer.
(ii) How does.the atomic radius of the elements vary across the serics? Explain.
A: Atomic radius
B: Explanation
ITPREE " (3 marks)

roperties that re typical of transition elements other than complex formation.
(b) (i) Give any tWOP

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

............
.......
........
------
.....
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(i) U.sing iron as an example, give an illustration of each of the properties stated in 4b(j).

Property Example —

(4 marks)
(¢) The Group I elements (Lito Cs) and Group Il elements (Be to Ba) are s-block elements.
(i) State and explain how the first ionization energy of the elements vary from Group | to Group Il and down
the groups
A: From Group I to I1.

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

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

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

EXPIaANalioN. ... i e ey e ey
(4 marks)
(d) ‘Brieﬂy explain how the following s-block comp@unds can be prepared
(1) MgO(s)
iy Ny T g
(¢) What would be observedavhen (4 marks)

(1) aqueous silver nitrate isadded to potassium bromide solution, followed by aqueous ammonia
[e

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

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

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

........

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

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

-------
.....
Cee
‘e
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(iv) Write a balanced equation for't‘l}e reaction taking place in 4e (iii) above and account for any differences in your
obscrvations in 4e(ii) and 4e (iii) above.

Cquation
Differences . -
............................................................ N rks)
(Total =20 marks)
—

SECTION C: ORGANIC CHEMISTRY

5 (a) This question concerns the following organic compounds:

A: CH:CH2CH>CH,OH
B: CH;CH}CHzOCH;
C: CH;CO:CH,ClHs

D: CH;CH2CHLCOCI

From the above set, select
(i) Two compounds that are derivatives of carboxylic acids

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

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

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

(i) Give the structiiral formulasor name of the main organic product formed when compound D reacts with:
A: Benzenc in the presence of

Ly N R e S

A: LiAll"d/dry ethel' .............................................................................................................

© ) Aand B aré isomers, State the type of isomerism involved.

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

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

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

............................................
...............................................................
---------------
..........

(3 marks)
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(d) Study the reaction scheme below for the reactions of but- 1 -ene (| -butene) and answer the questions that follow
: T

HBr

cold KMnO, . H,/Ni

water/HﬁO,;
180 °C

W

(i) Give the structural formulae and names of the compounds T to W

Compound Name
Structure

(ii1) Would you expect the boiling point of compound V 1o be higher than that of compound W?
Explain:

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

9 marks)
(Total: 20 marks)

_
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I

; . rum of X
6. (4) An organic compound, X, contains 66.7% carbon, | 1.1 % hydrogen and 22.2% oxygen. The mass spect

shows a molecular ion at m/e =72
(i) Determine the empirical formula of X,

(ii) Determine the molecular formula of X
(iii) Give the structures of three isomers of X
, . > . (6 marks)
(b) Give the product formed or reagent and reaction conditions where necessary
X
—————» CH,==CH,
GH;CH,Cl =
KOH(aq), reflux
~ B
(2 marks)
X
o g N T e,
[—-C—-——-a» CH;3CN
CH;CONH,;
Ve 4 . CHyNH,

NSRS '
1512/B1) T ————_Turn Qye,
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(i) *
S R PP P R R LR TP PER TR
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CH,
UVlight, vy
CHs
. cl
(iii)
\[.’
CTNRRTUNERNTIINRRIRIRRIN o e —
(iv)
& . —
- CI‘Iz——i CHZ
CH;CH,OH
h » CH;CH,0CH,CH,
ORI, J
Nessmame snammianamuimusnamt I « w5 -  ++ sibe ¢us s+« e e Soy ga'e o0 84 st s o5 FE0 o smrni m s« o i
& marks)
(¢) Give the structural formula and name ol'a compound that talls under each of the lollowing classcs of
compounds. .
(i) A primaryaliphatic amine
(i) A primary aromatic amine
(iii) Anarematic diazonium salt
(iv) Anamino acid RS I e
(d) Write an equation to show how the compound in e(iv) above could be prepared. (4 marks)
You must indicate the reagents and reaction conditions must be stated.
(2 marks
(Total )

= 20 n’ﬂl'ks)

\



