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1 (a) State two t'actorggﬁ’iat should be considered when choosing fuel for cooking.
_ QQ"Q (2 marks)
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(b) T%cb\i@lram below represents a set-up that was used to determine the molar heat of
@mgtﬁusrmn of ethanol,
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During the experiment, the data given below was recorded.

Volume of water 450 cm®
Initial temperature of water 25°C
Final temperature of water 46.5°C
Mass of ethanol + lamp before burning 125.5¢
Mass of ethanol + lamp after burning . 124.0g

Calculate the:
(1) heat evolved during the experiment (Density of water = 1gf"cm3.
specific heat capacity of water = 4.2 Jg"K'r] (3 marks)

{ii) molar heat of comhusimnofethanol{(:_ | ZU | U‘ I |5U, ”: . IU} -

(2 marks)
{c) Write the equation for the complete combustion of ethanol. {1 mark)
(d) _ Ihe value of the molar heat of combustion of ethanol obtained in (b){ii) above is

lower than the theoretical value. State two sources of error in the experiment.

(2 marks)
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2 (a) Giive the ﬁysteanali-i\mames of the following compounds:
g
(i)  CH; 5€— CH;

&
« . CHy
Q‘b'c‘; $ : 11 mark)

2O
3
Qg‘@@

06

CHiCH;CHC = CH {1 mark)

< .
Q«Q’\\ (b) State the observations made when propan-1-ol reacts with:

e Q {i) acidified potassium dichromate (V1) solution (1 mark)
O
QQ\C’ (1) sodium metal. {1 mark)

(c) Ethanol obtained from glucose can be converted to ethene as shown below;
CeHp0s —2L, conon 32l ey, =cu,

Name and describe the processes that take place in steps [ and Il
Step 1 {15 marks)

Step 11 (1 + marks)

(d) Compounds A and B have the same molecular formula C3H.O0;. Compound A
liberates carbon {1V) oxide on addition of aqueous sodium carbonate while
compound B does not. Compound B has a sweet smell. Draw the possible
structures of: )

(1) compound A {1 mark)

(i)  compound B. (1 mark)

{e) Give hmrmsuus why the disposal of polymers such as polychloroethene b}; Y
burning pollutes the environment. {2 marks

186

Ti ps on passi ng KCSE subscribe freely @http://ww.joshuaarim.com
Support thru' Mpesa 0720502479. Connect with Joshua Arim on facebook. Not 4 resale



=)

X
¥
R} The tlow chart below sliows ; @qucnuc of chemical reactions starting with copper.
Study it and answer the queftions that follow.
&7
S
Step | = Step 2 Step 3
Cu,,, 2t 5T Cw{OH),,, }—a=] CuO,_,
Nitri@ % NaOFH,,; et
S Step 4 [HCI,,,
L9 N
RN
S Step 5
<& Q . 2+
< 06 Cu,, fa—o0g Cu tag

N Metal Q

Q&Q\ (a) In step 1, excess 3M nitric acid was added to 0.5g of copper powder.
X

£ X
%o&‘\ (1) State two observations which were mmade when the reaction was in progress.
<< 4\ _ i (2 marks)
(i) Explain why dilute hydrochloric acid cannot be used in step 1. (1 mark)
(iiiy | Write the equation for the reaction that took place in step 1. (1 mark)
il Calculate the volume of 3M nitric acid that was needed to react
completely with (0.5g of copper powder. (Cu=63.5), {3 marks)
ibi Give the names of the types of reactions that took place in steps d and 5. {1 m:rrkj
Step 4
Slep 3
i) ""l.[’ldl'l !mm 1!19 ani Lundm.m iy of electricity, state two other propertics that make
it possible tor copper to be extensively used in the electrical industry. {2 marks)
4. (o) Methanol is manufactured from carbon (1V) oxide and hydrogen gas according to

the equation:
(.UHE;* ?'I'{hgjﬁ f'H_:UHuy" H.?{JI_L'I

The reaction 1s carried out in the presence of a chromem catabyvst at. 700K and
30kPa. Under these conditions. an equibibrium is reached when 2% of the carbon
IV oxade is converted to methanol.
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th) How does the rate u{)lﬁ: forward reaction compare with that of the reverse
reaction when 2% of the githon (1V) oxide is converted to methanol”? {1 mark)
=)
e\
e e S R
() l:xplmn\h&v each of the following would atTect the vield of methanol:
] Q,Z,%Eo@wliuﬂ 11 pressure 12 marks)
@
K
Q}A ’b-{b
C?Q/' o i using a more eificient catalvsi. i 2 marks)
W '
2 §‘$
<<KQ,'\\ ois v 1md bl
el
@ \Q‘\, .--.I-I-.........-......uuu.....-...u_......-...-.-.-..-1--........ e A PR A .............................:...............
N (i) Ifthe reaction is carried out at S00K and 30 kPa. the percentage of carbon
Qi\e\ (V) oxide converted to methanol is higher than 2%.
L What is the sign of AH tor the reaction? Give a reason. .+ (2 marks)
H Explain why in practice the reaction is carried out at 700K but NOT
at S00K. (1 mark)

tby  Hydrogen peroxide decomposes according to the following equation:

2H;0; {aq) — 2H 00N + Oslg)

Ity an exﬂperimel1t~1thc rate of decomposition of hydrogen peroxide was found to be
6.0x10" moldm™ §™'.

(1) Calculate the number of moles per dm” of hydrogen peroxide that had
decompuosed within the first 2 minutes. {2 marks)

(11) In another experiment, the rate of decomposition was found to be 1.8 x [0
mol dm”S"'". The difference in the two rates could have been caused by
addition of a catalyst. State, giving reasons, one other tactor that may have
caused the difference in the two rates of decomposition. {2 marks)
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5. {a) The diagram below rgp%.\*scms part of the structure of a sodium chloride crystal. The
position of one of € sodium ions in the crystal is shown as @,
\6
<
&
X
S
&
S
2O
EF
s
W
@Q)\§
<& N\ .
@\%\Q (i) on the diagram, mark the positions of the other three sodium ions.

PN (2 marks)

QA\g {ii)  The melting and boiling points of sodium chloride are 801°C and 1413°C

respectively. Explain why sodium chloride does not conduct electricity at
25 C, but does so al temperatures between 801 C and 1413°C. (2 marks)
(b) Give a reason why ammonia gas is highly soluble in water. (2 marks)

() The structure of an ammonium ion 1s shown below:

I

Name the type of bond represented in the diagram by N —"H_ (1 mark)

(d) Carbon exists in different crystalline forms. Some of these forms were recently
discovered in soot and are cailed fullerenes.

(i) What name is given to different crystalline forms of the same element?
{1 mark)
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(i)  Fullerenes dissolve in methylbenzene while the other forms of carbon do not.
Given tha®soot is a mixture of fullerenes and other solid forms of carbon,

descr'éh? how crystals of fullerenes can be obtained from soot. (3 marks)
Y
R S R T e el s P R R e R A
RN
o
7o
' oo& ............................................................................................................................
) 6\ ﬁ:\ =
e The relative molecular mass of one of the fullerenes is 720. What is the
N
((/Q“é(\ molecular formula of this fullerene? (C = 12.0). { | mark)
O
G
2 §‘$
QAN
e«
< \{,\\\ .
<<°& c.)\x . {a) The elements nitrogen. phosphorus and potassium are essential for plant growth.
J$ _ o
(i) Potassium in fertilizers may be in the form of potassivm nitrate,
Describe how a sample of a fertitiser may be tested to find out if it contained
nitrate ons. {2 marks})

(it} Calculate the mass of nitrogen present if a 25kg bag contained pure
ammonium phosphate, (NH ) HPO; (N= 4.0, H=1.0, P=31.0. 0 =160}
12 marks)

(b The table below shows the solubility of ammonium phosphate in water at different
lemperatures.

 Temperature Solubility of ammonium
! ("C) phosphate in g/100g water
e S 630 |
20 . 69.0
0 13.0
- 40 - 820 |
50 89.0
.50 e PN
i1 (n the grid provided, draw the solubility curve of ammonium phosphate.
{ Temperature on x - axis). (3 n'r.:_a.rk_s} -
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(i) Using the grdph(\&clermine the solubility of ammonium phosphate at 25°C.
> {1 mark)
=)
..,.@\ ............................................................................................ Kcssssasnnsnsgssnnn
Q : . o
(i) 100g of@@aturated selution of ammonium phosphate was prepared at 25 C.
L oo g]mt 1s meant by a saturated solution? (1 mark)
LS
S
2O
QZ'A \\,fz;b
< Oé(\ I Calculate the mass of ammonium phosphate which was used to prepare the
%@.\ saturated solution. (2 marks)
Q)Qz
N
2NN
S
LN
O &
QA\C’
i) The graph below shows how the pH value of soil in a fanm changed over a period of
~ Lime.
[
8
G
pH
4]
P
' ~ T et
A B C D E
Time
(1} Describe how the pH of the soil can be determined. (2 marks)

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

(i) State one factor that may have been responsible for the change in the soif pH
in the time interval AB. (1 mark)
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7 The diagram below shows {Re set up used in an experiment to prepare chlorine gas and react
1t with aluminium foil. gt’ﬁdy it and answer the questions that follow.
e\
R

~——— Guard tube
,\OQ ¢ Concentrated
. -~ "
A.\fo {b\\ HCl = Soda lime
2
ELD
& O
@ .\0 Anhydrous  Aluminium Receiver
o
<
o\
<A
N
KW _}
LN
O N\
& 4\@

wool

Combustion tube

Potassium
manganate { VII)

(a) In the experiment, concentrated hydrochloric acid and potassivm manganate (VII)
were used to prepare chlorine gas. State two precautions that should be taken in
carrying out this experiment. (2 marks)

(b) - Write the formula of another compound that could be used instead of potassium
manganate {VII). {1 mark)

(c)  Explain why it is necessary to allow the acid to drip slowly onto potassium
manganate (V11) before the aluminium foil 1s heated. {2 marks)

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

......................................................................................................................................
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(d) State the property of the E?nducl formed in the combustion tube that makes it.
possible for it to be gllected in the receiver. {1 mark)
=)
Q}
N\
9 *
oS

(e) W!{{%\{?ﬁﬁg of aluminium foil were heated in a stream of chlorine gas, the mass of
\E,he,bg?uduct formed was 3.47g.

Q@(\o :
@Q’ STalculate the:
&
Q‘Q%\ (i) maximum mass of the product formed if chlorine was in excess;
0.3 (Al=27; C1=35,5) (3 marks)
oS
NN
LN
O A
& 4\6

(i) percentage yield of the product formed. {1 mark)

() Phosphorus trichloride is a liquid at room ternperature. What modification should
be made to the set up if it is to be used to prepare phosphaorus trichloride?
{1 mark)

Ll
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