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1. {a)
(h)
2. (2)
(b)
(c)

4

4
PA (7 y
) 2 o g e ~ Ao < Mark.
Draw a labelled diagram showing the atomic structure of ‘; Mg *s)

_ | p— e fior the
The atomic number of phosphorus is 15, Draw a dot (¢) and cross (x) diagram for the

- v . - 1 ” 7S
compound formed when phosphorus reacts with chlorine, atormic number 17 {1 mark)

. : ; R ‘ : flame (1 mar
State the condition under which a Bunsen bumer produces a luminous flame. (1 mark)

Write an equation for the reaction that takes place in a luminous flame assuming the
laboratory gas is butane. (! mark)

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, (1 mark)
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d aluminium belong to group I, Il and 1T respectively.

()  Theelements sodium, magnesium an . ol :
lectrical conductivity and give arcason. (1 mark)

Select the element with the highest €

.....................
----------------------------------------------------------------------
...........................
....................
....................................
---------------------------------------------------
-----------
............................................

..........................................................................
------------------
..................................................

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

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

ducts of electrolysis for concentrated sodium chloride

(b)  Complete Table 1 to show the pro

and molten sodium chloride.
Table 1
____/r—’_/
Cathode

Compound Anode
//

Concentrated sodium chloride
————

Molten sodium chloride
_,_,.,_/_J__,_,_,_——f————J
(2 marks)

A small piece of sodium metal was placed in a beaker containing pure water.

(a)  State two observations made during the reaction. (1 mark)
(b)  State and explain another observation made when a drop of phenolphthalein is added to
the mixture in the beaker. (1 mark)
(c)  Explain why it is not advisable to carry out this experiment using potassium metal
(1 mark)
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. : ed copper
o AC N . . PR , sin rccycl
S Bz,.scrlbc how a pure sample of copper(11) nitrate crystals can be prepared using (3 marks)
re.
. . . e of air used when
6. The following apparatus and chemicals are used to investigate the percentag

iron rusts: iron filings, 100 ml measuring cylinder, trough and water.

2 marks)
(a)  Draw a setup of the experiment. (

(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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atomic radius of some group | and group I ¢elements,
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Atomic number

Figure 1
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lithium.

Figure 1 shows a graph of
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Explain why the atomic radius of sodium is higher than that o

(1)

(2)
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(i)  magnesium. (1 mark)
(b)  Predict the atomic radius of calcium. (1 mark)
8. Compound D with formula, C,H,, was reacted with excess hydrogen chloride gas.
- 1 mark
(@)  Give the name of compound D. ( )
(2 marks)

(b)  Draw two possible structures of the products formed.

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

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

9. Study the setup in Figure 2 and answer the questions that follow.

= To suction pump

NN

— Boiling tube

Calcium hydroxide
solution

Dry
carbon(II) oxide

Figure 2
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State the precaution that should be taken in carrying out the experiment. Give a reason.

(2)
(1 mark)
(b)  State the observations made in the boiling tube. (2 marks)
10.  Consider the following reaction:
N,(g) + 3H,(g) = 2NH,(2)
The enthalpy change is —92.4 kJ per mole of nitrogen.
(a)  Give the enthalpy change per mole of ammonia. (1 mark)
(b)  State and explain how each of the following affects the yield of ammonia:
(1) Increase in temperature. (1 mark)
(ii)  Finely divided iron. (1 mark)
Kenya Certificate of Secondary Education, 2021
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e Sy . ollow.
b NIy e tow ot igre 3w neer (e guestions i follow

solld 1 Aqucous sodium
Solld 1 |
hydroxide

A

‘ ('hlorine pas
Coneentnted , Clamber | B, NS
hydrochlorie nefd '

Chamber 2

s

ligure 3

() ety solid 1, (1 mark)

begraiaiiaan P I L R RN R R R R AR Ceresianing

DR N R L R L LR

() Name the type of reaction tha takes place in chamber 1. (1 mark)

I T L RN R RN LR

(©)  Write an equation for the reaction that takes place in chamber 2.

L L R TR

R R R LR R R N R ) R R N R NN R RN fesuneanns Gertssnsinienininiae daee

L R NN RN TN Wiassieieidiibiiaiieiag Bedaseinnins iR ibeBIasEsIssssaIssIRRIRIIRITIRRIRIRTNS

12 Compounds H and J have the following structures,
Cll, H

CH, — CH,— C — CH,— C — OH

I |

Compound H

CH, — CH, — CH, — COOH
Compound J

(@) Give the names of:

Compound H.

—
—

(
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(i)  Compound J. (1 mark)

......................................................................................
---------------------------------

(b)  State the conditions necessary for H and J to react.

--------------------------------------
-------------------------
..............................................................................

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

13.  Rhombic sulphur is one of the allotropes of sulphur.

(a)  Draw the structure of rhombic sulphur. (1 mark)

(b)  Describe the observations made when rhombic sulphur is heated from room temperature
until it boils. (1 mark)

..............................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------------------
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. . is +23.8 kJ.
14, The molar enthalpy of solution for potassium sulphate (K,50,) 1s +2
: he dissolution process of
(@) On the axes provided, draw a labelled energy level diagram for th (2 marks)
potassium sulphate in water,
Energy
-
Reaction progress
(b)  Calculate the enthalpy change when 5.22 g of potassium sulphate is completely dissolved
in water (K =39.0; S = 32.0; O = 16.0). (1 mark)
L
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State Gav-Lussac’s law.
- (L mank)

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

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

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

-t
(¢}

180 cm’ of pitrogen(1l) oxide gas was reacted with 400cm” of oxygen gas.
(1 mark)

(i)  Wrtean equation for the reaction.

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

. -~
S the reac arks
(i)  Calculate the total volume of the gases at the end of the reaction. (3 marks)

....................................................................... e o B T SN
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d
Describe how the sctup in Figure 4 can be iUCSZC
hydrochloric acid and 50.0cm? of 0.2 M ethano
ribbon and a stop watch,

()

NN

1o distinguish
id using

bet\veen 50.0 Cn’l3 Of 0
sieces of 6m length of Magngeg;

Figure 4

2M

3, um
3 marks)
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........................................................................................

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

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

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

-.-.----u-----uu-------------u--.-----u---n--------.-.-.-.....-.......-....................,_ e e
----n-.-.-...........-.....................--

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

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

ses

L

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

Teteterrettctttittnnnaa,, Stresecertiatiiiina,.,,
ces » ees - csesnes
esae flerttettiinna,..
Ceceecntiina,.,
“cvea oo
eeae,
“vesas teena. P
“csesn
e R L T T

------------------
................
..............
------------------------
..........
.........
-------
........
........
.................................

Kenya Certificate of Secondary

721711

Ed“caﬁan, 2027

Scanned with CamScanner



13

17. Dgscribe how dilute nitric(V) acid and blue litmus papers can be used to distinguish between
solid samples of sodium carbonate and sodium sulphite. (3 marks)

---------------------------------------------------------------------------------------------------------------------------------------
.........................................................................................................................................................
.......................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

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

18. (a)  Describe how propanone can be used to extract a pure sample of sunflower oil.

(2 marks)
=
=
.............................................................................................................................................. [ag}
(b)  State why sodium hydroxide solution is not suitable for the extraction of sunflower oil.
(1 mark)

~
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xm' ol the dilute 0
. - : Heates em', 10.0em e
19.  31.5cm’ of concentrated nitric(V) acid was diluted (0 5

. ~ N ] LT . " 1y il)ll.
required 25.0em? of 0.4 M sodium hydroxide for neutralisal

(a)  Calculate concentration of the:

(1 mary,
) dilute acid, irk)
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(i)  concentrated acid. (1 mark)

.............. TR L L L R R R P NP RN RT
................................................................

(b)  State the correct method for diluting the concentrated nitric(V) acid. (1 mark)

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

..........................................
..........................................
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igure 3 'S S .
0. Fig shows part of a radioactive decay series.

Mass number

(a)

915032

—
n

214 ,
RN N N En : ;
213 V——— 1
— —
| ] | {
212 e Eaaaes
]
3 ( T !
211
210
!
209
208 -
80 81 32 83 34 85
Atomic number
Figure 5
Write a nuclear equation for the formation of nuclide K from nuclide X. (1 mark)
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ercentage of nuclide X thy

- - inc the P (2 marks
(b)  The half-life of nuclide X is 47 minutes. Determ!! K
remains afier 188 minutes.

,,,,,
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e
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e
.....
P
......
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.........
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................................................................

------------------------
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.......
........
,,,,,,,,,,,,,
.....
..........
.............
.....................................................

21.  Aluminium is extracted from aluminium oxide by electrolyst

this method is expensive.

(a)  Other than the cost of electricity, give another reason why (1 mark)

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

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

d for 5 hours.

(b)  Calculate the mass of aluminium obtained when a current of 20A is use
(2 marks)

(1 Faraday = 96500 C; Al = 27.0)

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

PO T I L R R R T T T T T PR PR,
.. seasees
sessssstsensnccnss
seccssssscesenssscsnaansrnns

22.  Explain each of the following observations:

(a)  Articles made of copper turn green when left exposed in air over a long period of time
(1 mark)

..........................
..................................................
------------
.....
----------
------
.................................

-----
----------------------------------------------------------
..............
.......
..........
--------
---------------------------------------

......
*rnee
L L L
------------------------
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- ‘ [ution containing copper(Il) ions produces z dees
(b) Addition of aqueous ammonia to a S0 (1 rnar*::p)

blue solution.

-------------------------------------------
----------
---------------------
........
----------
-------------------------------------------

------------------------------------
--------------
ooooooooo
..........
-------
.......
----------
................................................

- . . t, (1 mark)
;3. (a)  State what is meant by relative atomic mass of an elemen
(b) A compound of carbon and element X with formula, CX, contains 3.6% carbon gy ma;s.
Calculate the relative atomic mass of X. (2 marks)
24.  Carbon(II) oxide can be prepared by dehydration of ethanedioic acid.
(a)  Complete the following equation to show the reaction that takes place. (1 mark)

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

. eesessssssscsascsscssnans sesree —
esesssecsssassasssannsy . ey P S
. cesssemesssssesneanEree
cesessseesnsnsesccses
seesssmecscsccssenenas

(b)  Name another reagent that can be used to prepare carbon(II) oxide by dehydration.

(1 mark)
; tion, 2021
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Figure 6 shows an incomplete diagram of a s¢

(a)

(b)

18

ratory preparation of nitrogen gog

tup for labo

Solution of
ammonium
chloride and
sodium nitrite

Figure 6

: llected. 2 mar
Complete the setup in Figure 6 to show how nitrogen gas can be co ( ks)

. _ _ : air. Give are
The nitrogen prepared using this setup is purer than that obtained from ) ;Z(r)lr:).

.........................................
----------------------------
........................................................................
.............................................
..............

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

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

..............................................................................................................................................
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H H
| - o
26.  Hydrazine, H— N — N — H is uscd as a fuel in rockets. Using the bond energies in

Table 2, calculate the enthalpy change for combustion of hydrazinc.

N;H,() +0,(g) — Ny(g) +2H,0(¢)

Table 2
Bond Bond Energy kJ/mol
N—H 388
N—N 163
0=0 496
N=N 944
O—H 463
(3 marks)
Kenya Certificate of Secondary Education, 2021
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(a)

(b)

20

i > nts.
Table 3 gives the standard reduction potentials of some group VII elemen

Table 3
Reduction equations ETV
ClL, +2e — 2CI- +1.36
Br,+2e — 2Br +1.07
I,+2e—21- +0.54 N

State and explain the reactions that take place when aqueous bromine is added to a sample
of sea water containing both chloride and iodide ions. (2 marks)

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

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

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

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