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KCSE 2021 Paper 1

1. (&)  Draw alabellgd diagram showing the atomic structure of
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(b)  The atomic number of phosphorus is 15. Draw a dot (¢) and cross (x) diagram for the
compound formed when phosphorus reacts with chlorine, atomic number 17. (1 mark)
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2 (a)  State the condition under which a Bunsen burner produces a luminous flame. (1 mark) ?
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(b)  Write an equation for the reaction that takes place in a luminous flame assuming the
laboratory gas is butane. (1 mark)
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(c)  One of the regions in the non-luminous flame is the unburnt gas region. Describe how the

presence of this region can be shown using a wooden splint. (r
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3. (@)  The elements sodium, magnesium and aluminium belong to group I, I and I respectively.
Select the element with the highest electrical conductivity and give a reason. (1 mark)
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(b)  Complete Table 1 to show the products of electrolysis for concentrated sodium chloride
and molten sodium chloride. ;

Table 1
Compound Anode Cathode L edse o’e
X Cquati =),
Concentrated sodium chloride Chlesine o1 "L“i T " A St
/i . = _S-:.» A\‘\J ; 3 PN‘[UL{'

Molten sodium chloride ch lskine o1 e we ; B

(2 marks)
4, A small piece of sodium metal was placed in a beaker containing pure water. .

(a) State two obscn;rations made during the reaction. (1 mark)
k{\;}k"* B AT ‘P&m&f«\a&qﬁh\f?\aa’rs,
S 0 a1 Gy v oo e SOOI U 1 . W2 HE S

Yo — Deducheh 9 awrv*e—“’—e“‘"—\‘“s:ﬁj"“ .. A

st et e weSesthi s 0 e
(b)  State a&d e;cai)lain ;Enother observation made when a drop of phenolphthalein is added to

the mixture in the beaker. _ ; (1 mark)'
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(c)  Explain why itis not advisable to carry out this experiment using potassium metal.
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5.~ Desertbe how a pure sample of copper(II) nitrate crystals can be prepared using re.?cledﬁeo_ er
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* 4 f}/ﬁ‘ 6. The following apparatus and chemicals are used to investigate the percentage of air used when
iron rusts: iron filings, 100 ml measuring cylinder, trough and water.

(2) Draw asetup of the experiment. (2 marks)
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(b)  Write an expression to show how the percentage of air used is calculated at the end of the -

experiment. (1 mark)
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7. Figure 1 shows a graph of atomic radius of some group I and group II elements.
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Figure 1
(a)  Explain why the atomic radius of sodium is higher than that of:
Na = E R |
(i)  lithium. . 1 mark
=y = 3 (\ )
....... = mduarn. has. . Btsema Levats L En SIS I
has.desn Mo e B
................................................................. o
Na ~ QU
Kenya Certificate of Secondary Education, 202]
233/1
915032 Turn over

Scanned with CamScanner


fahad mohamed
For more visit : eazyarabic.com


6
(i) magnesium. N q = 9%
Na = aE '@ 1
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(b)  Predict the atomic radius of calcium.
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8. Comp.ound D with formula, C,H,, was reacted Wlth excess hydrogen chloride gas.

(a)  Give the name of compound D.
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9. Study the setup in Figure 2 and ausw‘gr the qucs‘aoug that fol,lpw |

Boiling tube
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carbon(II) oxide :r.:()allgium hydroxide
on

Kenya Certificate of Secondary Education, 2021

915032 23311 :

Scanned with CamScanner



10.

N\ N
S \_SS D @T‘f ......................................................................................................

@

---------------------

(b)  State the observations made in the boi‘liﬁg tu"b’%
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Consider the following reaction:
N,(g) + 3H,(g) = 2NH,(g)
The enthalpy change is —92.4 kJ per mole of nitrogen.

.a Gwe Lhe>enthalpy change per mole of ammoma.
s

B

(b)  State and explmn how each of the followmg affects the yield of ammonia:
(i)  Increase in temperature. Vs Q mark)

1 5

mann lbn--

|
%tﬁrw"‘"“ Keachsn, S -escodt, m«_g e

or bacdadard reschi- s -e_,\-\.o\-"l'f-ﬂ!‘mu.c N
(ii)  Finely divided iron. (T mark) %

wase
e
AL EEE RIS ,.""‘
# <
b
---------------------- R e R T L T L e
.............. i

Kenya Certificate of Secondary Education, 2021

233/1 -
915032 ¢ Turn ove

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




915032

Scanned with CamScanner




Scanned with CamScanner




5]
c
c
@
o
[%)
£
<
o
<
£
2
o
51
c
c
@
o
%)




Scanned with CamScanner




20.

[a—
L

Figure 5 sho
HOWS part of a radioactiye decay series
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(a)  Write a nuclear equation for the ioncr\xation of nuclide K from nuclide X. * (1 mark)
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27 .(a) Table 3 gives the standard reduction potentials of some group VI e

Table 3 _ TS

Reduction equations E/V

CL, +2e — 2CF +1.36

Br, +2e — 2Br- : +1.07

I,+2e - 21 +0.54

State and explain the reactions that take place when aqueous bromine i

5 of sea water containing both chloride and iodide ions.
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