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1 (a) Biogas is a mixture nfénﬁ\nly carbon(IV) oxide and methane.
N
og
(i) Give a regson why biogas can be used as a fuel.
2
& . .
o Q& .
Gi) _ <BuSr than fractional distillation, describe a method that can be used to
O, @etermine the percentage of methane in biogas. o (3 marks)
S8
L%
< P
\ *

<& .}\ (b) A sample of biogas contains 35.2% by mass of methane. A biogas cylinder contains

\%\Q 5.0 kg of the gas.
LN
OB ’
% 4\6 Calculate the:
(i) number of moles of methane in the cylinder. {Mﬂlﬂ; mass of methane = 16)
(2 marks)
(ii)  total volume of carbon(IV) oxide produced by the combustion of methane in
the cylinder (Molar gas volume = 24.0 dm™ at room temperature and
pressure). (2 marks)
(c) Carbon{IV) oxide, methane, nitrogen( i) oxide and trichlorofluoromethane are
green-house gases.
(i) State one effect of an increased level of these gases to the environment.
(1 mark)
(i)  Give one source from which each of the following gases is released to the
environment:
I Nitrogen(1) oxide. (1 mark)
11 Trichlorofluoromethane. (1 mark)
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2 {a) Write an equation to f\huw the effect of heat on the nitrate of:
Ko
(i)  Potassiup” (1 mark)
Q’b‘Q -
mam = R L e T E T
AN :
(i) oo%il%cr. (1 mark)
.\é\\‘\(Q
NP
&

\L@Q{\&'lhﬂ table below gives information about elements A;, Az, A;, and Ay,

< i — —
ng’\\ ' Element Atomic Atomic radius | Ionic radius |
2 \Q“ number (nm) (nm)
Q& A 3 0.134 0.074
RN Az 5 0.090 0.012
G2 As 13 0.143 0,050
A 17 009 -~ | 0181
(i) In which peried of the periodic table is element A;? Give a reason.
(2 marks)
(i)  Explain why the atomic radius of:
L. Ay is greater than that of Aj; {2 marks)
1I. Ay is smaller than its ionic radius. (2 marks)
(1)  Select the element which is in the same group as A, (1 mark)
(iv)  Using dots(.) and crosses (x) to represent outermost electrons, draw a
- diagram to show the bonding in the compound formed when A, reacts
with Ay, (1 mark)
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3 (a) Describe the process lgﬁhich Nitrogen is obtained from air on a large scale.
S (4 marks)
%
. Q?&Q s
X
................. 9% &
@
{b) &tl{@}\ the flow chart below and answer the questions that follow.
R
Do
((/Q"é(\o - Nitrogen gas
@. §)
NS
Q)\ C () oxid
< opper (1) oxide
o ‘i A \'  Ammonia . Copper
X
. QO& < Step (D) | Air Step (VI) Heat
L ¢ Platinum- Rhodium
N High temperature g Water
GasJ
Step Air
(1D
(}ﬁfug?g Wimr, air Nitri c ) Az.rjmnnia Ansidniin
T ) sepamy |9 Step (IV) hirste
. Step | Heat
V) ¢
Products
(i) Identify gas J. (1 mark)
(11) Using oxidation numbers, show that ammonia is the reducing agent in step
(VD). (2 marks)
(ili)  Write the equation for the reaction that occurs in step (V). (1 mark)
(iv)  Give one use of ammonium nitrate. (1 mark)
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(c) The table below sho ﬁe observations made when aqueous ammonia was added to
cations of elememntsE, F and G until in excess.

9
Cation of | Addition of a few ‘Addition of
: ] drops of aqueous €XCESs agueous
| Qé_\ & aminonia. ammonia.
E O~ | White precipitate Insoluble
~$\® No precipitate No precipitate
N & White precipitate Dissolves
L
{_@@\06 (1) Select the cation that is likely to be Zn®". (1 mark)
@Q}\§
<A
(4 \Q gt o . - 2+ - s .
%o\{‘\\ (i)  Given that the formula of the cation of element E is E*", write the ionic
RN equation for the reaction between E*' (5 and aqueous ammonia. - (1 mark)
& 5
J$ =
4 (a) (i) State the Le chatelier’s principle. Z (1 mark)
(ii)  Carbon(Il) oxide gas reacts with steam according to the equation;
CO) + HaOpg) F*‘:" Haggy+ COug)
What would be the effect of increasing the pressure of the system at
equilibrium? Explain. - (2 marks)
(i)  When the reaction in (ii) above was carried out at lower temperature, the

yields of hydrogen and carbon (IV) oxide increased.

What is the sign of AH for the reaction? Explain. (2 marks)
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(b)  The table below gives thev}&?lumes of oxygen gas produced at different times when
hydrogen peroxide decginposed in the presence of a catalyst.

Time (Sec) > 0 10 20 |30 40 50 60
Volume of oxy v{cms} 0 66 98 | 110 | 119 | 120 120
(i) Nam catalyst used for this reaction. (1 mark)
\ F

.............. R R R R e

(ii) 8n the grid provided, draw lhe g;raph of vglume of nygen gas pr.(;d.u::ed
BN ° @‘cmca] axls) agamst tlme. B . N _ N (3 marks}

e eepenfende Fe oo

(iii)  Using the graph, determine the rate of decomposition of hydrogen peroxide after 24
seconds. (2 marks) _
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(iv)  Give a reason why thé: Wial volume of oxygen gas produced after 50 seconds
remains constant, o {1 mark)
=)
.............. e
5 (a) Alkanes, alf®nes and alkynes can be obtained from crude oil. Draw the structure of
the secogyd (glember of the alkyne homologous series. (1 mark)
LS
+1+--'.--6,°g-.1---.--.--.--.--------.-.-..--.......,., .
%) é\
..... AN 2%
&’
515 Study the flow chart below and answer the questions that follow.
4
Q‘Qf\\ Butane
o,
oS
AN { Fepd
U
P
AN Step II ! . !
J - ) Ethcmi_i H
Polymerlisation
F 60 atmospheéres
i
Ethanol
Step IV|  Propanoic acid
|
K
(i) State the conditions for the reaction in step I to occur. (1 mark)
(ii) Identify substance H. (1 mark)
s Gl LSS
1 one disadvantage of the continued use of substances such as J.
(1 mark)
11 the name of the process that takes place in step II1. (1 mark)
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II. the namebaﬁé\ the formula of substance K. (2 marks)
,b(\
&
R
I-‘Im'n'uﬂézr
(iv) ﬂc@%ﬁtwe molecular mass of J is 16,800. Calculate the number of
oorwnumﬁrs that make up J. (2 marks)
64\6’0{&
Lo Puiins
%

o5

<& \Eb} The table below gives the formulae of four compounds, L, M, N and P.

N \\Q !
QO\' A Compound Formula |
<< L CaHgO
K M Cats
N _CiHeOz
P CiHs
Giving a reason in each case, select the letter which representsa compound that:
(1) decolourises bromine in the absence of UV light. (2 marks)
(if)  gives effervescence when reacted with aqueous sodium carbonate.
(2 marks)
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6 The diagram below repres:eng Xg\set up that can be used to electrolyse aqueous copper(I)
sulphate. S
&‘7_
2 _
R ___}— Oxygen
Q _'_'_'_u_._._'_._ I
\’\\G’ = | Copper (1)
& & sulphate solution
@(" o
o
Q)Q)\
VAl
o,
oS
N\
LN
O AN T —— =
4 " Platinum
electrodes
@ () Describe how oxygen gas is produced during the electrolysis.
(2 marks)
(i)  Explain why copper electrodes ate not suitable for this electrolysis.
(2 marks)
(b)  Impure copper is purified by an electrolytic process.
(i) Narme one ore from which copper is obtained. (1 mark)
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(ii)  Write the equatiorfor the reaction that occurs at the cathode during the
purification u% &Bpper. - (1 mark)

9
L S e B R N K A R AR R e R AR

QQ&

(1ii) l@%@gperiment to electmglaie a copper spoon with silver, a current of 0.5A
was passed for 18 minutesz Calculate the amount of silver deposited on the

.\é\ Ospoon. (1F = 96500 coulombs, Ag = 108) g 25 (3 marks)
e“ofz;z’_
CQ :
@Q, o@.. slfdresreranannanaese
%. ’\ v 573
Q;Q) § Eiinh e
GAN | ,
@\%\Q T TR RS TETE R SRR PP PP PO ISPPPRTPRPIRS
LS (iv)  Give two reasons why some metals are electroplated. (2 marks)
7 (a) Define the standard enthalpy of formation of a substance. (1 mark)
(b)  Use the thermochemical equations below to answer the questions that foliow.
7 : : -1
1 C'ZHﬁ{g}+§UZ(§}—}2COZ{EJ+3H2DEU’ AH| - 1560kJmol
o = = — ]'
T Clyammiey * Ongy ~+ OOz AH, = -394kJmol”
1 o _ & 1
3. Hﬂl{s} + 202{3} HZGEE}’ AH, = -286kImol”
(i) Name two types of heat changes represented by AH;. (2 marks)
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(ii)  Draw an energy level g@am for the reaction represented by equation 1.
N (3 marks)
@
)
e
X
&S
Q. -
O
) \‘\(Q
S
@(" o
D
@Q)\§
Q‘Q. \
0 3
S
o\ .\\.
& 4\6)

(iif)  Calculate the standard enthalpy of formation of ethane. (2 marks)

(iv)  When a sample of ethane was burnt, the heat produced raised the
temperature Gfl 500g of water by 21.5K,. (Specific heat capacity of
water = 4.2Jg K.
Calculate the:
L, heat change for the reaction. ‘ (2 marks)
I, mass of ethane that was burnt. (Relative formula mass of

ethane = 30.) (2 marks)
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