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(a) Write your name and index number in the spaces provided above.
(D) Sign and write the date of examination in the spaces provided above.
(¢) Answer all the questions in the spaces provided.
(d) KNEC mathematical tables and silent non-programmable electronic calculators may be used.
(e) All working MUST be clearly shown where necessary.
(f)  This paper consists of 16 printed pages.
{g) Candidates should check the question paper to ascertain that all the pages are printed as mdtcared
and that ro questions are missing.
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Candidates should answer the questions in English.
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1 (a) The grid given below represents Rt of the
questions that follow. The ]e@% do not re
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(1) @é;%lcct a letter which represents an element that looses electron

Q@Q Give a reason for your answer.

periodic table. Study it and answer the
present the actual symbols of elements.

s most readily.

(2 marks)
s
(
Q/Q
%-@ ............................................................................................................................................
&Qz@ (i1) Explain why the atomic radius of P is found to be smaller than that of N. -~
N (2 marks)
Q
éo\
&
(i) Element M reacts with Water at room temperature (o produce 0.2 dm? of gas.
P P _ g
Determine the mass of M which was reacted with water. (Molar gas volume at
room temperature is 24 dm?, Relative atomic mass of M = 7). (3 marks)
1.m?l .,f-""\
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{by  Use the information in the za‘d%below to answer the questions that follow.
(The letters are not the 53;3,90%?5 of ihie elements)
0\}‘_0

Element State&awoxide at Type of oxide Bonding in oxide
] oML temperature
U 1 Solid Acidic Covalent
W 2] Solid Basic Tonic
X @ Liquid Neutral Covalent

<
\]
1R (Gas Neutral Covalent

X
’0c’idcntify a letter which represents an element in the table that could be calci

C?Q/ carbon or sulphur. Give a reason in each case.

2

(1) CalCiN! coomnmnnsamimmni s man@anmnsnnsnemenunsasauma® arks)

R B aS0MY oottt

(11) CAIDON: e reereeeeeeeeeeeseeeeeeees e eee s eeesessenssssesaesssesseeesseresenesnenennno( 2 MATKS)
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Reason ............ R R B T R B e A
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2 (a) (1) What is meant by the tegnQ‘Entha]_py of formation’? ' . (1 mark)
& |
........................................... gg
O
et
.................................. \Q}
b\ )
(i) 'The enthagpies of combustion of carbon, methane and hydrogen are indicated
helm\é'\\ '

D : .
~ < i _ _l
++0

¢ H,, —=H,0,: AH = -286 kJ mol’!
X = "

g 2 2y 2
> ‘ o
Q/Q Enthalpy of combustion of CH4 = -890 kJ mol
@ :
@‘k' I - Draw an energy cycle diagram that links the enthalpy of formation of
{(\e methane to enthalpies of combustion of carbon, hydrogen and methane. ~ ~r ~
QJ : -~ (2 marks)
\
Y
&
1 Determine the enthalpy of formation of methane. (2 marks)
(d)  An experiment was carried out where different volumes of dilute hydrochloric acid ;\5 \
and aqueous sodium hydroxide both at 25°C were mixed and stirred with a
thermometer. The highest temperature reached by each mixture was recorded in the
table below: :
Vo.]ume of hydrochloric s| 10| 15| 20| 25| 30| 35| 4 ol 4s
acid (cm?)
T - 1
Wohumesnf s gy 451 40 35( 30) 25| 20| 15| 10| sl
hydroxide (cm?) _ -
Thghest temperatire of | 5, 5[ 504 31 ¢ 33.8(33.6|31.8] 300|284 266]
mixture (°C) ' B+
913033 KNEG 02520002 KOSE
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(1) On the grid provided@?ot a graph of highest temperature (vertical axis) against
volume of hydroc&d&mc acid (horizontal axis). (3 marks)
NS

Q. 4

B 2 ® seis

<<0« :

913033 KNEC 02320002 KCSE J Turn over




(1)

N
2
R

(i)

was -57
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Using your graph, degrmine the:
° "
I highest é@fﬁperaturc reached: (- mark)
S
1L« volume of acid and base reacting when highest temperature is
AN
4.\6 | reached; (—% mark)
T S
Calculate the amount of heat liberated during the neutralisation process.,
(Specific heat capacity is 4.2 J 2K and the density of solutions is 1.0 gem™).
: (2 marks)
{c) The molar enthalpy of neutralisation between hydrochloric acid and ammonia solution
was found to be -52.2 kJ mol", while that of hydrochloric acid and sodium hydroxide
A1 kI mol ™, Explain the difference in these values. (2 marks)
D).
| KNEC 02320002 KCSE
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3 (a) The diagram below showsgRe Frasch process used for extraction of sulphur.
Use it to answer the qugStions that follow.
e ®®
X > X
§ == Moclten suiphur
>

A\
Supekeated S
wgtr at 170°C
<

X .
>
g ! i P ; Sulphur deposits
Q\e : b :
W & | N
Q& g (i)  Identify X. ‘ ' . (1 mark)
(i) Whyisit ncccss#ry to use super heated water in this process? (1 mark)
(iii)  State two physical properties of sulphur that makes it possible for it to be
extracted by this method. (2 marks)
)) D)

913033 .KNEC 02320002 KéSE o Turp over
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(b)  The diagram below shows part\arz’thc processes in the manufacture of sulphuric (VI)
acid. Study it and answer tge?qucstions that follow.
Concentrgg!d sulphuric (V1) acid
Q
<
Air \ \L
Sulphur {Iv) J/ . G -
oxide o AP\&}!H“R I =1l Sulphur (1V) oxide
Q}% I‘__[ l +air
R CHAMBER A
N Q
,0_9
S rﬁ_ju S— |
‘L—@ — | Sulphur (V) concentrated
@ fon g HEAT oxide Sulphuric (V1) -
& | EXCHANGER —= acid E,
o | CATALYTIC
Q& | CHAMBER B
S | ]
< | ]
';'
: 1
ABSORPTION |
TOWER
W
(1) Write an equation for the formation of sulphur (IV) oxide from sulphur.
' (1 mark)
(i1) What is the role of concentrated sulphuric (VI) acid in chamber A? (1 mark)
913033
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(iii) Name two ca_talystg‘ﬁ?at can be used in the catalytic chamber B. (2 marks)
Q}_o
n|----l||u-—;---® l-‘Il“llll-".llll'---l--‘lh““"-.v"A‘-‘iQll'-‘h'--ll‘C|l--“|ll‘l--l-‘.II‘UUU‘--.I“‘l---."’lll‘-
‘\&
(iv)  State tw@iles of the heat exchanger. (2 marks)

et
R
© plain one way in which sulphur (IV) oxide is a pollutant. (1 mark)

2 i

R
<
&
- Q,Q,
X
e Q’,Q (d)  What observation will be made when a few drops of concentrated sulphuric (V1) acid
{' o are added to crystals of sugar? Explain your answer. (1 mark)
LET
Linn
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4 (a) The set up below can be used to p%g’ﬁ%ce sodinm hydroxide by electrolysing brine.
Q
2

) Hydregen

2

AN . o
S
J&Q} 183
Brine —= R 2‘:? < Water
Z Q5 5% N o pr—
« T 5% BEpn e e oy s g
= '
Q &=
& +—F A
€ :
< o .
Q&Q} : | - HX
@\e ; :L_.__> Aqueous sodium
N Membrane 5 hydroxide
& l
(1) Identify gas Y. (1 mark)
(ii) Describe how aqueous sodium hydroxide is formed in the above set-up.
(2 marks)
(iii)  One of the uses of sodium hydroxide is in the manufacturing of soaps.
State one other use of sodium hydroxide. (1 mark) 3
313033 KNEG 02320002 KCSE |
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() Study the information gi‘g@?m the table below and answer the questions that follow.
<
Half reactions & Electrode potential BV
N .
Diay + 2e Dis) -0.13
-3+ 6\ 73
}'fﬂ;}) XY — F(Hg-,;} +0.68
%2 A
Gas 2¢ — Gy 557
2 =
QHy + 2e —> His) +0.34
o
Qfo' J(ciq} + £ — JT{SJ -2.71
&
N\ (i) Construct an electrochemical cell that will produce the largest emf. (3 marks)
<
&°
%&@
(ii) Calculate the emf of the cell constructed in (i) above. (2 marks)
(iii)y  Why is it not advisable to store a solution containing E* ions in a container
made of H? : ' (2 marks)
913033 | Turn over
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5 (a) Describe one method that can b@%ed to distinguish between sodium sulphate
and sodium hydrogen sulpha&e&6 (2 marks)
oée; :
................................................. e[...
@
................................ . S T T SO SR
%
........................... \\\
e |
(b) Des;g:g?be how a pure sample of lead (IT) sulphate can be prepared in the laboratory
itf@ting with lead metal. % (3 marks)
> |
7
sk-@ ........................
e |
&*
Q
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(c) - Study the flow chart belo%@ld answer the questions that follow:
N o
& NHCT
g\&
. Step I,
§ heating
N 4
NH; o HCi i
N
& Nitric (V) acid Fey
‘b'Q y
Q Y k
5 NH 41\ Osm HEO{ 5 | FC(J2 (aa)
Step I1, Step I1,
v heat y 0,
Substance X + H,0,, Substance Z
l NaOH (o)
Step IV
L ] Heat
A v
Fe O Steam
StepV
v Carbon, heat
Fe x
(1) Write an equation for the reaction in:
I step II;
II step IV.
(ii) State the observation made in step III. Explain.
(i1i)  Name another substance that can be used in step V.

913033
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(1 mark)

(1 mark)

(2 marks)

(1 mark)
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6 (a) Distinguish between a neutron a:@% proton. s (1 mark)
o
(g
........................................................ 3
)
9
................................................. A ——————
@
&
.............................. \,
e
(b) What is mSant by a radioactive substance? {1 mark)
@K
................. A LT T e ——.
Q
X
. ....5@6 ...................... st i ssa s asens rsssiss st nsniis
9& State two dangers associated with radioactive substances in the environment.
N : (2 marks)
<<\ .........................................................................................................................................................
(d)  The two isotopes of hydrogen, deuterium (3D) and tritium (iT) react to form element
Y and neutron particles, according to the equation below:
D +iT — Y +dn
(1) What is the atomic:
M mass of Y; (1 mark)
(1)  number of Y. (1 mark)
(i)  What name is given to the type of reaction undergone by the isotdpes of
hydrogen? : (1 mark)
(e) (1) What is meant by half-life of a radioactive substance? (1 mark)
(i1) 288g of a radioactive substance decayed to 9g in 40 days. Determine the
half-life of the radioactive substance. (2 marks)
913033
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Give the systematic names gp\:he foliowing compounds:

Q) CI%CHZCOG%{S?@ | (1 mark)
............................ T
(i) CH:\QH_;_CHECHCHB; (1 mark)

&
...... Q}% e - et
@? CHCCH,CH,. (1 mark)

Study the flow chart below and use it to answer the questions that follow:

Prop-l-enc } L =] M
step I
W
Propan-1-01 sodium metal | [MProducts
step IT{ :I
step II
r CH,CH,COOH,_
2 (aq)
| Na,CO,
k s
CH,CH,COONa,,, CO,,, H,O,
mixture of NaOH and Ca(OH),
4 (sodalime)
organic compound K
s {1 Identify the organic compound K. (1 mark)
(i) Write the formula of M. (1 mark) -

—

KNEC 02320002 KCSE
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(iit)  Give one reagent that c:%}.ﬁi’{ge used in:

Q‘Zr
M stepl;  &° (1 mark)
ot ;
<
................... K&............,...............-............‘........................-.......................................
an ss%§ II. (1 mark)
>
.
(iv,)bQQ’ Write the equation of the reaction in step TIT. - (1 mark)

Describe how the cleansing agent removes grease from a piece of cloth. (3 marks)

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

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