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I Answer ALL the questions in the spaces provided,

. Mathematical tables and silet electronic calculators may be used.
3. All working MUST be clearly shown where necessary.
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indicated and that no questions are missing.
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SSECTION I (50 marks)

\"o

& . . . .
Q""Q Answer all questions in this section

1.  The table below s{mst lements with their atomic numbers, mass numbers and their melting points.

Study it and @g(er the questions that follow. Letters do not represent actual symbols of the
elements. .
\\ 2

XY y
El%ptoé{\ B|lc|DI|E|F |G [0 |1 |1 |K
A\%’@‘n‘nu_ 7 18 (19]lis|2 Jo |6 |16 [12]11

| WYomic mass 140 16] 39 3114 |19 [12 [32 |24 | 23

209 4 : :
V@\’\& Meltingpoint | - | - | 637| 44 | -272{ -223| Vary| 113 | 669] 98
LN
PN
& . o
(a) Select two elements with oxidation state -2. (2 marks)

(b) Which element represents:

(1) The most powerful oxidising agent? {1 mark)
(i) The most powerful reducing agent? (1 mark)

(¢) Which element has the highest ionization energy? {1 mark)
Explain

(d) Select two elements, when reacted form a compound that conducts electricity in molten and
aqueous state. {1 mark)

(e) Select two elements when reacted form a compound that dissolves in water to form acidic

solution. (1 mark)
(f) Using dot {.) and cress (x) diagram, show the bond between B and J. (2 marks)
(g) Explain why the M.P. of K is higher than that o' D. (2 marks)

(h) Explain how a solid mixture of the sulphate of D and lead (11) sulphate can be separated.
(3 marks)

78

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



¥
S

2. Florence, a form 3E stu%@%t was asked to show her classmates how to prepare a solution of
ammonia gas in watf‘:b(&nd she set up the apparatus below.

8 T ra—
Q{o' Anhydrous [:_.TF
X caloium a o

chlaride

(1) Mame part A ’ (1 mark)

(iii) Write equation for the reaction taking place in the flask. (1 mark)

(b) Dry ammonia was passed through hot copper (1) oxide as shown in the diagram.

Combustion Copper (I1) Oxide
tube

__I] mm__

Dry NH,
T Naidsy T
1
Heat
(i) What observation would be made in the combustion tube? (1 mark)

(ii) Write an equation to show the reaction that produced the observation madein b (i).

El mark )

(c)Ammonia gas can be reacted with a certain reagent to produce ammonia sulphate which is a

tertilizer.
(i) Write an equation to show how the fertilizer would be formed. (1 mark)
(ii) Calculate the percentage by mass of nitrogen in the fertilizer. - (3 marks)

{d_} State and ex_]ilain the observation m?dc when ammonia solution is added to copper ions till in
excess. (2 marks)
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3. (a) Inthe space below, draw® diagram showing how molar heat of combustion of methane gas

can be determined. Q}e (3 marks)
Q
= = Q2 ; 5 e
[ \ s L —— e = —
&S
(b) Write angq%gtmn showing how methane burns in air. (1 mark)
B ﬁe_@ : | S
g; gﬁl four student performed the above experiment and obtained thc following results.
ss of water = 100g
Q)@ nitial temperature of water =  20.7°C
% .\"  Final temperature of water = 5L.1°C
\Q’,\\Q Initial mass of burner = 27.26g
@ < Final mass of burner = 2692g
QA\ Specific heat capacity of water 4.2kl/kg/k
(i) What is the mass of methane burnt? {1 mark)
(1) What is the temperature rise? (1 mark)
(i) Calculate the molar heat of combustion of methane. (4 marks)

(iv) Sketch an energy level diagram for the heat of combustion of methane and show the energy
change. (2 marks)

(v) The table below shows the heat of combustion of some alkanes.

Alkane AH(KI MOI1")

C.H: -1560

C,H, -2220

CH, -2880

Cﬁle —_—

CH, -4200
(a) Predict the AH value for C.H ,. ' {1 mark)
(b) Explain the trend ; (1 mark)
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4. The flow chart below shos how sulphuric acid is manufactured by the contact process. Study it
and answer the questi‘gn% that follow.

R <
. < 450°C
W
e £ Purifier > L
exchanger
B
S04 | -
. » H,S5,0; (Oleum)
Qi\c,\ (a) Name two raw materials in A (2 marks)
(b) What reagent isused in X? (1 mark)
(c) What impurities are removed in the purifier and why is it necessary to filter? (2 marks)

(d) Write the equation for the reaction that takes place in chambers.

§1). ¥ . (1 mark)
B (ii) Absorption tower : : K _{I_mar.k)
(e) Describe what happens in the heat exchanger. _ (! mark)
(f) State the identity of B { I mark)

(g) (i) Explain why S0,(g) is absorbed in substance B before dilution and not dissolved d irectly it.l
water. | (1 mark)

{ﬂ) Name a Suitz-;i:r“lgcatalyst for this reaction, (1 markj

(h) Stat_e and explain the observation made when concentrated sulphuric acid is added to:
(1) ‘Blue copper (1) sulphate. _ (2 marks)

- (ii) Sucrose : (2 maric;)
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(i) Explain why concentrd®ed sulphuric acid is used as both a drying agent and a dehydrating
agent. Q}% (1 mark)
o B = : -
(1) Explain hﬂwgul(ghuric acid is obtained after Oleum. (2 marks)
R =
R ;
- O e e
o \‘\<Q .
AN

S. @Q’ taffle below gives information about the first five members of the homologous series of carboxylic

o
Q)@\&Qﬁih.

L\
2 iQ Name of acid | Formula Relative Melting point Boiling point
QQK Q& molecular mass| (°C) (°C)
Qol\c}\' Methanoicacid| HCOH | 46 8.4 1|
Ethanoicacid | CH, COH 60 17 118
Propanoic acid| C,H,CO.H 74 ] -22 141
Butanoicacid | C,H,CO,H 88 -8 164

Pentanoic acid

(a) (i) Predict the formula and the relative molecular mass for pentanoic acid.

(ii) Explain why its easier to predict the B.P. of pentanoic acid then the M.P. (2 marks)

(b) Draw the displayed formula for propanoic acid. (! mark)

(c) Analysis of an organic acid isolated from red ants shows that it contains 0.060g of carbon,
0.010g of hydrogen and 0.16g of oxygen. Calculate the empirical formula for this acid.

(3 marks)

(d) Fthanoic acid reacts with magnesium oxide.
Name the products formed and write a balanced equation for the reaction. (2 marks)
(e) (i) Describe how ethanoic acid can be converted to ethyl ethanoate. {3 marks)
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(if) What name is givend the above reaction, e(i)? (1 mark)
%

<

. %’?Q.w
(i) §tate the %Qri(\ iions necessary for the reaction in e(i) above. (2 marks)

. Ll . -

. N o :

6. Stud d‘?c\gﬁndard electrode potential for the elements given below and answer the questions that
fgggubé(]\ he letters do not represent the actual symbols of the element:
N

KQ)@\R Y T 26" =— ?'Q-iaq;n + 2.87
Q,QQ”\ 2 T 2€ 2R'iaq} + 1.36
w@\\& S +1Ze'm8m A %,
R 2T% ) + 26 Tow 0.00
EE U, +2e=—==y - 0.13
2+ -

VI +2e v, - 0.76

(i) What is the E6 value of the waakcsllrt:ducing agents? {1 mark)

(i) Which element is likely to be hydrogen? Give a reason for YOur answer.

(iif) Draw a diagram for the cell that would be obtained when the halfcell of the elements S and
V are combined. : (2 marks)

(iv)Calculate the e m.f. of the electrochemical cell in a (iii) above. {1 mark)
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