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1. (A) The gr1d below represents part of (gép%modlc table. The letters are not actual symbols,
of the elements. Study the gnd e answer the quesuons that follow
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(a) ‘b@‘(i) Explain why element K can be placed in the two positions of the

. periodic table (2 marks)
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(i) How does the atomic radii of E and F compare? Explain R (2.marks)
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(b) Explam why element G has a higher M:P and B.P than all other

elements in the same period. - (2 marks) -
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() (i) State with reason the type of structure expected in : : - (2 marks)
(i1) Oxide of F...oevrcvviievnvannnn, ;
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(111) Chloride of G.
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(d) (i) Draw a dot(.) and cross (x) diagram to show bonding in the

compound formed by element in the compound formed by element

CandF . : (2 marks)
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) The table be Iow nges somefpropemes of three elements in group (VII) of the periodic table.

Study it and answer the 8&\%SUOHS that follow:

, <
it k
Element Atomlc Melting Point | Boiling Point
No. - " ("C) ’ °C)
\
Chlgfine 17 -101 -34.7
Bromine 35 -7 58.8
g ) _
By Q%Q lodine 53 €oL1D SugLIVES
Q(ga Which element is in liquid form at room temperature? Give a reason. (1 mar
@e ............................................................................................................................... T TN
<& A
@ (b) Explain why the boiling point of 8y is much higher than that of chlorine. 4
S (2 mark
QO
2, Siudy the diagram below and answer the questions that follow: i
r—-—ch Powdcr/Tube J Gas V burning-
s w e (R i |
- N 2 2 0‘0 L‘ 3 » ;
1 a7 W 3 YL Iz ,_J -
’ 7, 7
Heat Flask 1 ! ’ i r~
o ; ! |
Fxcess ;;.,.; bl }«;ﬁ,;‘._»;
B, s 21 b
Conc. Sodium 2" & '::‘E"
Hydroxide =2 "‘f“'l ol bese
= \'f.m.:i st :
Calcium Hydroxide Conc. Sulphuric
- = —whichremains clear —peid-— :
(a)  Describe the changes that occur in tube J during the experiment
and after the tube has cooled. (2 marks)
(b}~ Explain how the pH of the solution in flask I changes during 2
i o
experimeit. (2 marks)




(d) Whatevidence is tl{sxgé in the above setup
the burning ga
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not contaminated with carbonggoxide gas?
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which proves that
(1 marks)

(1 mark) .
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(e) %‘\\’%ite three chemical equations showing the reactions that occur
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in the above experiment.

(3 marks)
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(1 mark)
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() Whatis the colour of the flame iir the cxperxmcnt
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() What precaution is necessary in carrying out this expcrzmcnt Explain
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50 cm® of 1M copper (II) sulphate solution was placed in a 100cm” plastic beaker. The
temperature of the solution was measured. Excess metal A powder was added to the
solution, the mixture stirred, and the maximum temperature of the mixture measured.
The experiment was repeated using powders of metals B and C. The results obtained
are given m the table below:

3. (a

Maximum temperature (°C)
Initial temperature (°C) 22.0

Arrange the metals A,B,C and copper in order of reactivity starting with the
Jeast reactive. Give reasons for the order. a marks)

@

(i) Other than temperature change, state one other observation that was made when
the most reactive metal was added to the copper (II) sulphate solution.

(1 mark)
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(b) The standard ent\lz_aﬁnychange of-formation of methanol is —239 kJmol ', -

<
& s
@ Wri-ﬁ?\ff‘ﬁé"the“qno chemical equation for the standard enthalpy change of
f@ation of methai;ol. _ (1 mark)

X

o (ii)  Methanol is manufactured by reacting carbon (If) oxide with hydrogen

at 300°C and a pressure of 250 atmospheres.
The equation for the reaction is

e X
CO . 2H, ) == CH,0H @

@ How would the yield of methanol be affected if the
manufacturing process above is carried out at, 300°C and |
a pressure of 400 atmospheres? Explain. (2 marks)

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

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

(I}  Use the following data to calculate the enthalpy change for the
manufacture of methanol from carbon (ID) oxide and hydro gen.
. (2 marks)

CO(g) + ;_Oz(g_) ~—»CO,(g); AH® =283 kJmol~!
Hy(g) + _2L02(g) —>H,0(1)} AH® = 286 kJmol-

g CHgOH M+ ‘23‘ 0,(g) —CO(g) +2H.0() 5 AH® =715 kJmol-*

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

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

(iii)  The calculated enthalpy change in part b (ii) (II) above differs from the

standard enthalpy change of formation of methanol. ‘Give a reason.
(1 mark)
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ion of the
€ ' .In an experiment to determine the moig;jo\heat of combustion of ethanol, a student set up
. following apparatus and obtained theo%é%.lts béiowt

Thermometer

7

@Q/ ‘-———fthanol lamp
N . &
e@
<<}{esults ,
$ Volume of water heated i * i(;Ocm
i Initial mass of lamp + ethanol = 4.4g
QO& Final mass of lamp + ethanol = : 0g
Initial temperature of water R 25%C
Final temperature of water = 45c
Specific heat capacity of water = 4.23/g/k

Use the results above to calculate the molar heat.gf combustion of ethang].
(C=12,H=1,0= 16) density of water = lg/em”

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

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

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

Salt Solubility (g/ 100g water) .
at 40°C at 60°C
CusSO, 28 A o 38
- [P@NO,,| 79 98

A mixture containing 35g of CuSO , and 78g of PbG\TO3)2 in 100g of water at 60°C was cooled
to 40°C, »

(8)  Which salt crystallised out? Give areason

.-.-.....-.u.---.-n..-.-.....-.-.-n.n..‘...-.-n..-.......n.--.-..-n.-... ......................................................................

.....

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

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

........................................................................................................................
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; (]D . (8) At 25°C, 50g bf'pot_a-s:%iym 'nitrg@.& was added to 100g of water {o make a saturated solution.
\What is meant by a saturated solutigh? ... (1amark) e O e
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by Study the solubility curves o and amswer the questions tha follow.

At\) .
- Selubility T — —n :
60 6/100g water: KNO, T e
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(i) Using the graph: ;
1 determine the mass of a solution of potassium nitrate formed by saturating 100g of water
with the salt at 60°C. (1 mark) :

I determine the solubility of pdtassium nitrate at 15°C. (1 mark) ‘
11 Determine the molar concentration of potass'iu-n‘-l'ni‘trate' at‘15°C. (Assume there is no ch-ange'

" in density of water at this temperature.) (K=390, N= A DENe s Sy

(i “What happens when L iion containing 40g of potassiur Ciorate and 40g of potassium
-»———.—Hi#atem:loagngateLatBQ?Q_isA._Q,qu,@_d_mA,QiG_'Z_“EmL@@;_v (3).
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B Study the set up below and answer the uesti ,gthat follow
: se FYRC BRSWET 1he questign ;

Aluminium
- chloride .

2 mafks) '

T T L IR SN

............-.--.-u.-.--..-.,.......-............m..‘,.-.v............r..v.......‘:.'.....-..‘..-.-.-....-..u..........-....'......-..... ..............................................

...............................‘.....‘.........................l.......................-.....-................................. .....................................................

¢) Write a baianced chemxcal equatxon for the ; reactlon between concentrated hydroch}orlc acid and sohd P
. % e =k “ s R (2 marks)
d) Explam why the produc‘t is co]lected as shown in the: above set up. (1 mark)

.................-......-.......................n.,.......-.--.........'.................-‘........---...- ..................

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

..--.-‘..--.-...--.--..--.....,.............................. ..............................................................................................................

; e) A sample of the product formed was dxsso!ved m Water and sodxum hydroxzde solu‘uon added dropwxse unti
a2 .in excess. . L : ! :
i).. State the.observations made (1 mar, k)
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B T

t) When chlorme g
bleaching agent.

1) Write a chemical equanon for the above reacfion.

as is bubbied throucrh dllute sodium hydroxxde solutxon the resuhmo solution act asa '

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

............,.........,................._..,.........._............._,...._...............‘.,.,.._.,...... ..............................................................................

.....................................................................................................................................................................................
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6. (a) The. 1nformat10n below gives thé’standard electrode potenuals fora number of half

reactions mvnlvmg elements P,Q R&% and T. Leﬁers are not the actual symbols for the element.

Half reaction _ __ ‘ E volts
PH ot 26 %—_3;}'_\ Bl | +038 .
Qg *€ —ﬁg Qo 292
IR ‘gq}fz e —— Ry 10.00
Cé/:)ue: e O » +1.36
{(KQQJ T (g +2€ ;*:ﬁ T % -0.44
A @Ke (i) What is element R likely to be? Explain (2marks)
XTI I o S T PRI L e PR AT R S Sl e

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

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

(ii) Elements T/ T** ions half cell were connected to P/ P** ions half cell

I Write equations for the half cell reactions that occur at the electrodes -
Tand P . E (2mark)
II Calculate the E ° value for the cell in a (ii) above (1mark)

....................................................................................................
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(i1)If metal P were taken as the@?erence electrode, work out the reduction potential for
element S ' \«Q’ (1mark)
M Ty
Qxe --------------
S RNyt | o 43 15 st 1 e e ¢ st ke e forpaks
R
s VRS i a2 s y iy o8’ pallnasSigns RO 11 ok AR Cap ot~ o1 bty < sl SR
&

b Inan experiment to electrolyse an aqueous solution of a sulphate of metal U using graphite

Q&%’lectrodes a current of SA was passed through a cell for 48.25 minutes. The mass of U depos1ted

@ was 1.35g. (F = 96,500, U= 27, molar gas volume at r.t.p = 24dm’)
K , g pP=
QO& A (i) Calculate the quantity of electricity in coulombs passed (1mark)

(ii) Calculate the volume of oxyger discharged at the anode at normal temperature and

pressure ' (Zmarks)
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7. The set up below was used to prepare and\&?(lect ethyne. -
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| i Liquid X
Inverted@f}mne]

Q Calcium Carbide
2 ) Wrapped with aluminium foil -
& “

s
k1)
'
)

IR IR
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: |
4@ (i) Identify liquid X (1 mark)

{ii) At the end of the experiment, the gas was collected in a test tube

and burnt in air. Describe the flame observed. (1 mark)

......................................................................................................................................................................
.....................................................................................................................................................................
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......................................................................................................................................................................
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(b)  The scheme below repres&ﬁg some re

actions starting with ethyne,

. 9

Study it and answer th@@fu
<

estions {hat follow -

QO& o .. :
(i) Wnte down the structural formuia of compound A and
Write: its JUPAC name (2 marks)
{1} Write the formula of the reagent used in - d narks)
¥locess C L
Step 1
(iii)  Write the formula of D and give its name. (2 marks)
(v)  What conditions arc necessary for the polymerisation reaction
1o take place. (I mark)
bR o




