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1. Use the information in the table below to answer the questions that follow. The letters do no:
represent the actual symbols of the clements.

Element ; Atomic number ) MeHing pont *C
~ R I 11 _ 97.8
5 - ]_2 - _ f}SD.ﬁ
T o ‘“‘]‘:_;‘ N _ 44.0
U v e
v _iE;_._“- N ' .-18';' |
W [ 10 N '

{a)  {iive a rcason why the melting point of:

{13 $ishigher than that of R. {2 marks)

fii) ¥ is lower than that of L. {2 marks)

b How does the reactivity of W with chlorine compare with thal of R with chlonme?
(2 marks}

(c)  Wnte an equation for the reaction between T and exeess oxyegen. i1 mark)
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(dy  When 1.15g of R was reacted with water 600 cm® of gas was produced. Determine the
relative atomic mass of R. {Molar gas volume - 24000 cm'} (3 marks}

{c} (nive one use of element V. {1 mark)

(a)  Desenbe the process by which nitrogen is obtained from air on a large scale. (4 marks)

{b}  Study the flow chart below and answer the questions that follow.

T

; = - Nitrogen gas
; i 1

Copper {[I} oxide

b Copper
Step (V1) Heat

L Ammonia ]

step {1 [ Afr

Platinum-Rhodium l T
: - Watcr
High temperature o
; {ras ] J
Step (L)T  Air
Nitrogen “'Ianf ] Nitrie (V) | ﬁmemnla Ammonium
{1V oxide Step (111} ~ acid Step (IV) ‘ nitrate |
Step (V)] Heat
l Products
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(1) Identify gas I. {1 mark)

(11} Using oxidation numbers show that ammonia is the reducing agent in siep (V)
{2 marks)

{iti}  Whnte the equation for the reaction that occurs in step (V). {1 mark)

{Ivy  {iive two uses of ammonia nitrate. {2 marks)

The table below shows the observation made when aqueous ammonia was added to
cation of elements E, F and G until in excess,

_ ;;f_ | Addition of'a few c-ir}nps Addition of c:xce:s;a i
: of aqueous ammonia AUSOUS AMUMIONia
_-E 3 White precipitate Insotuble
F - o No precipi;ate o TI I‘&{_Jr;cu_}:ma’rc o
(i - White ﬁrc_c-ipitaie _ -I_)-i;sr:}lves
(1) Sclect the cation that is likely to be Zn®*. {1 mark)

(i) Given that the formula of the cation of clement E is F2° write the ionic equation
for the reaction between E*' (aq) and aguesus ammoma. {1 mark)
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Methanol is manufactured from carbon (IV} oxide and hydrogen gas according to the
equation,

COup + 3My+ » CHOH, + MO,
The reaction is carricd out in the presence of a chromium catalysi at 700K and 300k pa.
Under these conditions, cquilibrium is reached when 29 of the carbon (1V) oxide is

converted to methanal,

(1) How does the rate of the §; orward reaction comnpare with that of the reverse
reaction when 2% of the carbon {IV) oxide js converted to methangol? {1 mark}

-

{13} Explain how each of the f"r;;l!nwing would affect the vicld of methanoj: Eg:-""‘
I reduction in pressure (2 marks)
I usmg more efficient catalvst (2 marks}

(111)  Ifthe reaction is carmied out at 500k and 300k Pa, the percentage of carbon (IV)

oxide converted to methanol is higher than 29,

1 What is the sign of AlT for the reaction? (iive a reason (2 marks)
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I Explain why 1 practice the reaction is carried out at 700K but not at S00K
{2 marks}

Hydrogen peroxide decomposes accordig to the following equation:
2H,0, {agq) — 2H. O} + O (g)

In an experiment the rate of decomposition of hydrogen peroxide was fosnd to be
6.0 > 10 f moldm 8 !

{1) {"alculate the number of moles per dm® of hvdrogen peroxide that has
decomposed within the first 2 minutes. {2 marks}

(n}  In another experiment, the rate of decomposition was found to be
1.8 ¥ 10 'moldm S ' The difference in the two rates could have been caused
by addition of a catalyst. State giving reason, one other factor that may have
caused the difference in the two rates of decomposition. {2 maiks)
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{a}  The set up below can be used 10 produce sodium hydroxide by electrolysing brine.

g Hydrogen
“ L
N [
&
§
Brine z— . 5 - Water
_+_ -.
z Agqueous sodium
Membrane L > [ hydroxide
{i}) Identify gas v, (1 mark)

{i)  Describe how aqueous sodum hydroxide is formed in the above set-up, (2 marks)

(it} One of the uses of sodium hiydroxide 1s in the manufacture of soaps, State one
other use of sodium hvdroxide. (! mark)

(b} Study the information given below and answer the questions that follow

. Halt'rc-a&it}ﬁs ) T F:i_E:ClT{JdG 1_3c_}tent;al I_" I"_ )
D v 2¢ » D .13

Euwi b0 »k | +0.80

Frgp #0 = Eo | +0.68

Giogs 20 = G, i -2.87

Hiw + 26 = H_ | +0.34

g v oo w ' | 271
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(i) Comstruct an electrochemical cell that will produce the larpest com.f. (3 marks)

{iiy  Calculate the e.m.f. of the cell construeted in (i} above. {2 marks)

(i)  Why is it not advisable to store a solution containing E+ 1ons ina contamer made
of H? (2 marks)

= The diagram below represents a set up of an electrolytic cell that can be used in the production
of alumininm.

1 7
R _t ]

i 3
5 - Molten
alurminiom oxide
Molten - and eryolite
aluminium
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(@} On the diagram, label the anode. (1 mark)
(b)  Write the equation for the reaction at the anode. (1 mark)
e} (ive a reason why the electrolyte process is not carned out below 950°C. {1 mark)

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

(d}  Give areason why the production of aluminium is not carried oy using reduction
pProcess, (I mark)

{e}  Give two reasons why only the aluminium ions are discharged, (2 marks)

(f)  State tweo properties of duralumin that makes it suitable for use in ajrcraft industry.
(2 marks)

{g) Name two environmental cficets caysed by extraction of aluminium. (2 marks)
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Draw the structural Tormula for all the isomers of CH,CLL. {2 marks)

Describe two chemical tests that can be used to distinguish between ethene and ethane.
{4 marks)

The following scheme represents various reactions starting with propan-l-ol. Lise it to
answer the gquestions that follow.

[ Step 1 ' : 1
|  Prop-1-cne } > Polymer X |
. . Polyimerisalion :
Dehydration { Step [
l Propan-1-0l l
1i- 4
Oxidation ¥ Step [H
1 Step IV
- Products

! Propanoic acid ]
E Add sodium
carbonate

{1) Name one substance that can be used in Step L. {1 mark)

(i1} Give the general formula of X, {1 mark}
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(i) Write the equation for the reaction in Step I, (I mark}

(v} Calculaie the mass of propait-I-ol which when burnt completely in air at room
temperaturc and pressure would produce 18dm’ of Sas. (O~ 12.0,0:: 1.,

H - 1.0k molar gas volume = 24dm"y {3 marks)

7.8 {a) Write an equation to show the effeets of heat on the nitrates of:
{1} Potassium {1 mark)
iy Silver {1 mark}

(b} The table below gives information about clements A | A A and A

[ Elementy | Atomic Atomic radius Tﬁxmmic cadius ]

I Number -{nm} L {nm} l
Al 3 0.134 H0.074
A2 s 0.096 1 0.012 |
A3 13 0.143 L0.050 ;
Ad 17 [ 6.099 [ 0.181 |
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In which period of the perodic table is element A,? (ive a reason. (2 marks)

Explain why the atomic radius of:

I Al s greater than that of A2 {2 marks)
11 At 15 smaller than it 1onic radius. {2 marks)
Setect the element which is in the same group as A5, {1 mark)

Lising [Dots {.} and crasses (x) to represent outermost clectrons, draw a diagram to
show the bonding 1n the compound formed when Al reacts with A4d. {2 marks)
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