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1 Study the table below and er the questions that follow. The letters do not represent
the actual symbols of the Qe}ément.

Q
A
Formulaofion " Electronic configuration
E & 2
D O 2.8
Cl &7 2.8.8
B> @ 2.8
A% Q° 2.8
Q
(ab@ect elementsfound in: -
22 0) TheSaME groUP .....cce et e e e (1 mark)
(G il) PEHOIEE. . rv. oo (1 mark)
& (i)  What isthe family name given to the group number to which element E belongs
& (2 mark)
@&G ...................................................................................................
Qo‘ ...................................................................................................
(b) With reasons compare the atomic radius of elements B and A. (2 marks)
(c) Statetwo industrial uses of element B. (2 marks)
(d) With reasons, compare the reactivity of E and A. (2 marks)
(e) Write the formula of the compound formed when D and A react. (2 mark)

(b) What type of bond is formed when element E reacts with oxygen. Give a reason or your
answey. (2 marks)
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2. Study the flow chart and mfgi?natlon in the table below it and answer the questions that
follow. The chart showaeﬁow certain chemicals can be obtained from a sample of sea
&
water. §
oV Sea water
AY
&7 .
. o o § -
. o ; S ; _lr._
Mixtur@'éﬁ? crystalline solids with l [ Solution P l
solgpility less than 50g per 100 of watej
i S Chlorine gas
2 i Water ;
& [ - oy _
e%. th B - rEIenleni QandR f
Q&@ -‘ _Sfi_sd_ T_ |- cisi |
° Sodium carbonate
w@ solution
< UL (I S
<«° LSD“d T Solution U
B;—’fum chloride solution
vith nitric(V) acid
!w%oiutron W l LWIjte preci;;‘l;te:«f J
Salt MgSO, | CaSO, | MgCl, | CaCl, | KCl NaCl | K2SO, | KBr | Na
Solubility g/10g water | 22 0.21 55 83 35 356 |12 56 160
(8) Write the formulae of two anionsin solution W. (2 mark)
(i) Identify elements Q and R (2 mark)
Qe
R o e
(i)  Writean ionic equation for the reaction which produces Q and R.
T N U1 T 1 PR
(iv)  Namesolid T and write the equation for the reaction which produces it.

050 ] o R (2 mark)
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EQUAtION. ....ueeeieeee e e R (1 mark)
W
2
.................................... e e
(v) Write the formula\igﬁhe precipitate V. (12 mark)
.......................... A+ et e e e e e e e e e aae s
N
................... \6
(vi) Nam%@/o salts present in solution W. (2 marks)
Q
........... I I R LR L R R R R LR L LR L E R T T
il
..é® ..............................................................................................................
+7(b) Explain why seat water is not suitable for washing clothes. (2 marks)
2
Q
Q\ .....................................................................................................................
2
ettt ear e e e e e e E s e ae e e E s E e e aeree e s a e ear e ae e s aaeaar e s a e s s aa ey
<<°\ (c) Explain why motor vehicles based in Mombasa rust much faster than those based in
Nairobi. (1 mark)
3. (a) The chief ore for the extraction of lead metal is galena. Describe how the presence of
lead can beidentified in an ore. (2 marks)
Hot air Gas K ’ Silica(Si0,) Holar Gas K
/_L [ ns o
CUSip ' ; " roasting
_Copper pyrites | 1" roasting _..__;L., ?;:E:égg CU?S[”, - furnace ) ‘
CuFeSyy furnace FeOy, ' |
; . l CU_:[, +CUED..
Slag M
Coke Gas P
I 4|
 Chamber N ‘

CUy,



(/2 mk)
O
(i)  Writean equation fo&ct‘ﬁe reaction that takes place in the 1% roasting furnace.

§f\* (1 mark)

(i) NamegasK ..............

.......................... R R
...................... 4\%

(iii) Wri&e?heformulae of the cation present in Slag M (2 mark)

R

........... \Q
Q’&OJ .........................................................................................................

\L_&?@) |dentify gas P (1/2 mk)
e ---------------------------------------------------------------------------------------------------------------------

<<&

KX (v) What name is given to the reaction that takes place in chamber N? Give a reason for

» the answer. (2 mark)

(c) The copper obtained from chamber N is not pure. Draw alabeled diagram to show the set
up you would use to refine the copper by electrolysis. (2 mark)



>
(d) Given that the mass of coppesdbtained from the above extraction was 210kg, determine
the percentage purity of thesore (copper pyrites) if 810kg of it was fed to the first roasting
furnace. (CU = 63.5, If\Q@Q’SG.Q, S= (3 marks)

.............................. O e

......................... TP
R\
4, The diageam below represents a set up that was used to obtain dry nitrogen from air.
Studyggzand answer the questions that follow.

]

%\. Combustion
Q‘b' tube " _
Q/ =S itrogen gas
Qﬂg B N ‘
\QJ

X | =

o Canical flask

4
; Salid P
Potasstum
hydroxide
(@ (i) Name solid P. (2 mark)
(i) State the observations in the combustion tube. (2 mark)
(iii) Write down the equation occurring in the conical flask. (2 mark)

(2 mark)



(v) How would the volgw‘ﬁe nitrogen gas collected in the syringe if magnesium

turnings were us%cﬁ n the combustion tube instead of zinc granules? Explain

<
§\ (2 marks)
.......................... R R R R
...................... 4\6
%
................ QQ}
.............. e,
(c) Q‘b?l trogen forms many compounds in which its oxidation states varies.
%@(o (i) What is meant by oxidation state? (1mark)
2
Q&Q .....................................................................................................................
\Q’ .....................................................................................................................
N (i) Below is an equation for the reaction between an oxide of sulphur and an oxide of

nitrogen. Using the oxidation number of sulphur or nitrogen, show that the
reaction is aredox.

S(:}ngl | NU}_EE} S E‘)L(—:":‘.I,;_'l + N(](;:l (3 mal’kS)

5. During an experiment, a form four student studied the reaction between 120g of pellets of

brass and agueous hydrochloric acid at 25°C as shown; and readings on the balance were
recorded at regular intervals.

Agueous
é_ e — _____——% hydrochleoric acid
== Tofaoohe——<
—

| ' | s balance
IS
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The results are given in the table belgi?
\1_0

Time in seconds . >Reading on the balance (g) Total lossin mass (g)
0 1 600 0.00
20 & | 599.50 0.50
40 X 598.84 0.88
60 N 598.66 1.16
80 & 598.54 1.34
100 L 598.50 1.46
120 < 598.50 1.50
140 & 598.50 1.50
16Q¢, * 598.50 1.50

&

(@) Explain why the readings on the balance decreased with time during the first 120 seconds
and then remained constant. (2 mark)

(b) Show how a gaseous product of the reaction is collected on the diagram. (2 marks)

(c) (i) Draw agraph of total lossin mass against time. (3 marks)




(2 marks)

From the graph determine the rate of reaction 50 seconds after the start.

(i1)

(2 mark)

(d) Write an equation for the reaction in the flask.

(3 marks)

, Zn = 65.4)

=1

(e) Calculate the mass of copper contained in brass (H
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(f) Calculate the total massin graifis that was |eft after the experiment in the conical flask
O
& (1 mark)
&

(g) Apart from&t%mperature change, state two other ways in which the reaction in the
experlrg}eﬁt can be speeded up. (2 marks)

6. Study the scheme below and answer the qu&ctl ons that follow.

| Magnesium Butanof/warm -
Drops of conc. H,S0,
FA ][dti:l
F HED[gh
_Sodium | H
100°C, 6 atm
G | HF
SED | — Polymer D [
B + Step Ili
: CoH
Sodalime ki ‘
(&) Name the following compounds. (2 mark)
B e e
e e
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(c) Write down chemical equatigjz@for;
O
(i) Reaction of compou and butanol (2 mark)
<
S\
.......................... R R
(i) R %ninstepll (2 mark)
eaqt
(&
.................. P PP
&
N\
(d)g‘b?ame the process that takes placein step 1V (1 mark)
<
'%&' ...............................................................................................................
2
Q&Q .....................................................................................................................
KX (e) Name the conditions necessary for propene to form compound E. (1 mark)
\\
P LT TP P T T L PP PP PP TP PP PP PPTRPTR S
QO
(f) Describe how you can distinguish between compound A and propanol. (3 marks)
7 (@) (i) Apart from ethanol, name two liquid fuels. (2 mark)

(2 marks)

g
_——— thermometer
|
i Metallic container
|
e = ——water

/ W I' Tripod stand
/ ) Il
/ il ! Lamp
/ '\ ! 11

/ =T ¥ Fthanol




&
During the experiment, the data giv%af%el ow was recorded.
o
Volume of water = 500cm® Qe\j‘_
<
Initial temperature of water 5 25°C
Final temperature of watél = 46.5°C
N\
Mass of ethanol + J@xﬁp before burning = 125.5g
Mass of ethanQ}}? lamp after burning = 124.0g
R
Q

N\

Calculgté;

erkﬁ%em evolved during the experiment (Density of water = 1g/cm?®, specific heat capacity of

KQj?)water =4.2Jg/k. (3 marks)
<

(d) The experiment value of molar heat of combustion of ethanol obtained in (b) (ii) aboveis
lower than the theoretical value. Give two reasons for this variation. (2 marks)



