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1 Element A has mass number 40 and 21 neutrons.
(@) Write the clectron arrangement of clement A. I (1 mark)
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@ &, (b) A" Give the formula of the compound formed when element A reacts with sulphur. (S = 16.0) -

i (1 mark)
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Study the setup in Figure 1 and then answer the questions that follow. .n_nrU
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Figure 1 &£
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(a)  Atthe end of the experiment, solid B changed from white to blue. Explain. (1 BE&.
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(b)  The other Eo&.._oﬂ of the burning candle formed white precipitate with the calcium
hydroxide solution. Write an equation for the reaction. (1 mark)
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(¢)  State the role of apparatus C. (1 mark)
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3. (2)  State and explain the factors that are considered when collecting a gas by displacement of:
: . : |
3 () air I;vaﬂju,uu Stte aas e (1 mark)
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Carbon(11) oxide was passed over 4.1 g of heated oxide of copper in a combustion tube

4. (a)
until there was no further change. The mass of the final z.__um_m:cm was found to be 3.29 g.
Complete Table 1 and determine the empirical formula of the oxide.
(Cu = 64.0; O = 16.0)
Table 1
Element Cu o
: Mass (g) .
= 2 o -3 v [~
: O- 2
N D&
umber of Moles rWU!lWL\ == L
S i i 1 8
© . os V> o s v )
S
“aele Y25 e | i o
Empirical formula ...... = w O ,\\Nmr AR AR RTOON | Eﬁﬁ@
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(b)  State the property of carbon(Il) oxide that was demonstrated in the experiment. 28
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w 5. (a)  Draw the structural formula of 2-methylbut-2-ene. (1 mark)
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’ \ (1) State the observation made. o= (1 mark)
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6. Table 2 shows pll values of solutions of compounds D, E, I and G.
Table 2
_ Compound D E F G
_ pH value of solution 2 5 7 13
(a)  State which one of the compounds is likely to be: .
\ra=
(1) sodium chlonde; A smiark)
. ‘%f gﬁﬁu
\ (i)  ammonium nitrate. (*#mark)

Select fwo compounds that can be used to illustrate Eo amphoteric nature of an oxide.

o vwl ,\\KY. . \.w\ . f\ g (1 mark)
D ok 0% n;fwu -
(c)  Give areason for the answer in (b).

(1 mark)
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: = = =
| R e LB
! et
e B g
t TR o
= O{r\n\mrk P )
e M.\NL & /,\V\ f\ ﬂ\h“tr\f ﬁ_.,u
%ﬁ&)ﬂu\ .\ES M\h
i il

il
Kenya Certificate of Secondary Education; 2020 Turn over
910106 233/1



PDF Compressor Free Version

Teacher.co.ke
and a dative covi i | mark
8 (1) State the difference between a covalent bond and a dative cov ilent bond (1 mark)
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(b)  Using dots (*) and crosses (x) to represent electrons, draw a diagram to show : Emawmv

in ammonia.
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( ﬁnvj., ' Using the diagram in (b), state one property that Sm_ﬁm ammonia react with hydrogen ign.

W\r\\ — (1 matk)
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9. Figure 2 shows a reaction scheme starting with copper turnings. Study it mna answer the

questions that follow.

Blue Excess NH,(aq)
solution Step 3

Solution J

Copper | Heat
turnings| Step 1

For free Notes, Exames, and

I.J*x Gas E_

Step 2 } Aqueous =
K,Cr)0, [H*

Figure 2
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(2) State the reagent that is added in step 1. (1 mark)
...rr.,,..,o‘,p #,,ﬁ’,f,,..f.r,/_:..r»../ Prnt_ ,.f..i, .:..
5 it J- - 0 P S r.IA.JNﬂ._L
( ldentify gas H ...... ¢
=1 xR RN Pi @m;zrh (1 mark)
(€)  Write the formula of the complex jon in solution J. (1 mark)
£ 724 :
_ = o
R . e /7 L2 Jr .,|-K ............. IS cuosesusmissia N s . 5, ORI

10.  When chlorine is bubbled through hot concentrated sodium hydroxide solution, sodiun.
chlorate(V), sodium chloride and water are formed.

(@)  Write an equation for the reaction. (1 mark)

]

3 ﬁ_. v+ EN«CH a4y —7 Nea €y ..:b..? s ac| (A .v.m‘ BH200,

........ \ BT P Vo S A seesesssarnansnnnsananre

(b)  Sodium chlorate(V) and sodium chloride have different solubilities in water. Name a

method that can be used to separate the salts. (1 mark)
mreversptiol mﬂu\.n_.....m.ﬁmnm._\ ............. YTIAUIIIMARON, . osiremoseoremmsssrenssmressmasesmensassss
(c) Give one use of sodium o:_oﬂmﬂaﬁb. (1 mark)
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Excess dilute hydrochloric acid was added to an alloy of copper and zinc in a beaker.

For free Not

State the observations made. (2 marks)
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(b)  Excess aqueous sodium hydroxide was added to 2cm?® of the solution obtained in the
reaction. ﬁiﬁ an ionic equation for the reaction that oon:n.oa (1 mark)
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Study the information in Table 3 and answer the questions that follow, The elements belong t
the same chemical family. (The letters are not actual symbols of the elements).

s

Table 3
g Element Atomic radius lonic radius lonisation energy
(nm) (nm) kJ/m
i L 0.157 0.095 494
f 0.203 0.133 418
d 0.123 0.060 519
’ N 0.235 0.169 376

(a)

(b)

Classify the elements as either metals or non-metals. Give a reason.

\.VP.\\“ e o
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(1)  ldentify the element which is
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(i1)  Give a reason for the answer in b (i).
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Nitrogen(IV) oxide is prepared by heating lead(II) nitrate.

(a)

Write an B:mmc: for the reaction.

x\\rmha

n\...Jn..\\v.d rC .
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(b)  Atroom emperature, nitrogen(1V) oxide exists as an equilibrium mixture with dinitrogen

tetraonide.

INOLE) = N0 g): Ads —ve
(brown) (pale yellow)

State the observation made when the n \ e G placed in an ice-bath. Give a a,mmo_ﬂ.ﬁx& |
e ﬁft U e, :.._,.h €. nS(feis

o Myxdme dreen s qellem ) g Lllend. L0

............................................................................................................................. e,
n../ &= ECréces—=< _Z) mm,jxw \.q-.:n\rbhfi s lm\\\ ¢
L TR, <0, o L
IN T e
: R L
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- C X & Fherms, < .\Flwwn m
{iaora ing a
14.  Figure 3 mwoaﬂa?& &mﬁ.ma for the aooo_.:toz:o: of hydrogen peroxide using S
: : ks
catalyst. % \ Q =
il A4
PN s
Ll
N
\ R i
\...\\w\ o i & o~
m\/ = \\#ﬂﬁﬂﬁ\r\) & . /\.Q\ k%)
= L..\ rwv Dnm
= Lo - K0P - ©
R _ -
£ = s % %,
] 50 v
3 2H,0() + 0,(g) - 2
m > >
L E’
‘ 3
1 R g
=
m Progress of reaction @
= =
= Figure 3 _._mm
- (a)  Using the energy values A, B and C, write an expression for:
3 (1)  AH of the reaction; (1 mark)
g
&

(i)  activation energy.

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

ied QE

e

...ﬁw

(b) 01 the same axis, sketch a curve that would be obtained if the reaction was oma
without a catalyst.
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Sodium carbonate is prepared on large scale by the Solvay process. The equation for the main
reaction that takes place in the carbonator is:

NaCl(aq) + NH;(g) 1+ CO,(g) + H,O() = NH,Cl(aq) + NaHCO(s)

(1) Describe how the sodium carbonate is obtained from the products of the carbonator.

\ (1%2 marks)
v
DN T = T - ottt Sy L i el s ebnmin Naticos. |
CA S P T e O el e
........................................ R T T L LT LT T T T :..-J“M-V\-..ﬂ.:.......n.:.:.:

— T Gt € scc\ € LS Tﬁh.ﬁﬁ.flr A I__|J.nu N O A

............................................... sureaenan

O
= i MJjaPi.rf.,l1
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chloride is formed in this process.
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(b)  One of the by-products of the Solvay process is calcium chloride. Explain how the o&oEE

(1 .\»Bm%mv

................ PR i p et e A B o N R Tl 0 e i M
s T G -
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T
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6.  Methane reacts with bromine as shown in the wozogbm equation.

CH,(g) + Bry(g) — CH,Br(g) + HB1(g)

Using the bond energies in Table 4, calculate the enthalpy change, AH for the reaction.

Table 4
Bond Bond energy (kJ mol~?)
C_H 412
C—-Br 276
Br—-Br 193
i H - Br 366

Kenya Certificate of Secondary Education, 2020
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17.  Somc compounds such as CFCs and DDT are regarded as environmental pollutants. Give the
complete names of: i)
o
Q
(a) CFCs; (1 mark) .an,.uV
QL ere Clnorecarbens. m
(b) DDT. (1 mark) m
Dl preel ienay Svdatore SXTaRE L 2
uuuuuuuuuuuu xE .-U-|||||il|‘|nu-..-o-||_.||uoo.-.||nl||-l||-l-—-|ln-|.n|- masEssReREEsEEESS BEn FaE e
o
Q)
o
18.  Use the information in Table 5 to answer the questions that follow. %
Table 5 2
(4v]
)
Liquid Boiling point (°C) | Miscibility with water m
>
Propanone 56 Miscible EQLU,
[<5)]
Octane 126 Immiscible 2
(¢b]
Water 100 - L
&
(a)  State the method that can be used to separate propanone and water. - (1 mark)

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

(b)  Describe how a mixture of water and octane can be separated. (2 marks)

...................................
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A 19, 6.2 g of phosphorus was reacted with excess oxygen to _::_J phosphorus(V) oxide. Determine the
3 mass of the oxide formed. (O = 16.0 ;P = 31.0) \ (2 marks) =
—— !
™ o = 7’ | _
,, MY 0562 ~aiat RS«
aw \ _
O, _J,.4.4.4.1.&...7.«.;..:.:. T RIS [ PR P T b ST T o “
! \ ﬁjurr..._ o= L 2is > I
/.r - rh- ull
.......... :..o:.-..-...-.-.-.-:.4...:-.:...-.-.....-.-....-..._.-...-..-.-.-.-.........v..-:.:/.\._..:::--::.-.-:.::-.::..-.:-.:.-.-:..
E. FERA 4 ok 2) | ﬁ_n ?,.v - L4y 72 - «)h...ﬁ
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(a)

(®)

%
%
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Compound V reacts with water as shown in the following cquation.

V + H,0 - CH,CH,CH,0H

=]
@cher.co.ke

~
=
S

Give the structural formula of compound V.

C M aChl = C.M

..:oo....:.-:.::n.-::on:-.......::o-...-- SRR A A TR RS A R b

C HaCM o

T T R L

rs Visit T

T L T T T T L P T P T PP

ape

P

O&on than the use of the catalyst, name another condition necessary for this reaction.

1 5%5

\ﬁaﬁ.v\ rlﬂl.ﬂ:ﬁ# ﬁ..|r\ IV< Fa —.._.v.l.—ta \!M Q -rlimul‘ﬂ\u ...\n{l}.i-..v\-a!m_%-f.

J.I Co v oy e =0 S
This type of reaction is called Ea_.oﬂw_m or rwdamsoa. State m:oEo.. name that can be c@a

— uv .dlu..

to describe the reaction. (1 mark) _

7] |

.}ILQF.(IM:—I, i ﬁ(‘.lﬁ.]a 3.#.1#\! mrJ =R -.m _

................................................................................... -.......-.-.:o-i...q:.o.u..o:unu:.l.N.‘

: ®
QL

ts may be classified as soluble or insoluble. s _
L

Select from the following list a pair of compounds that can be used to prepare a soluble
and an insoluble salt.

e

HNO,, Pb(NO,),, KNO,, BaO, NaCl
Soluble salt

................... HN2:

Insoluble salt

..mmi . B N

(M) (1 mark)

ad Ba

R sasssressessmsanatnmant

(ii) (1 mark)
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(b)  Describe how a soluble salt is obtained from its solution. (1 mark)
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22.  (a),  State one factor that affects the preferential discharge of ions at the cathode. (1 mark)
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b)  Sodium sulphate was electrolysed using inert electrodes. Write the equation for the
reaction that takes place at the:

(1) cathode; _ (1 mark;
3 s . b B e e e  OE

e Lt e, 5 L S RO E e i PO O AT ', o 0 ) RS e sl Y iriassaspmanrenavan
B o A OO e Y SO - NS it

(1)  anode. (1 mark)

.......... rhsessssEEssEsEEEssTsEEsEEssssssAiasEsersnsansrrsrarranaTaY s et

e 2L s I W bl L 1= W

sasssanssnramnan

Consider the following reaction.
H,S + Cl,— 2HCl + S

Determine the oxidation numbers of chlorine and sulphur in the reactants and products.
(2 marks)

Reactants Products

m lh\
L

\ rIIIMI r\ L 6 f\
Chlorine o - S

Sulphur
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24. (a)  Avolumeof sulphur(1V) oxide gas diffused from an apparatus in 96 seconds.

Calculate the time taken by an equal volume of carbon(IV) oxide to diffuse under the same

conditions. (C = 12.0; 0 =16.0; 8 = 32.0) |b i)
Ry e SO, =6 \_w\ L ay T JGET s ht .....
....................... K::wﬁ:::.::?w:hF::ﬂf”H?;:::::::::::::

...._..M,.a.m.m“... ...... 0 .# Ce, = Sy s -
G == g .r\\\H_‘ml
= s T W ) AR

to be 1.45 times faster than that of an equal

(b)  The rate of diffusion of neon was found
lative formula mass of gas X

volume of gas X at room temperature. Determine the re
(Ne = 20.0).

AR . F\W\ @u_ﬂﬂ%mmv
K M = | AE z ﬁfw«m

- a8 S B v W esessssssssssasarssessn s
.................... s - :
PO SRR | I <. S e -.l....
PAX  — |l N _ LB

- e = da0s SR
e HHI!\!\\\B

a
()

25. Complete combustion of one mole of an alkanol, CHOH gave four moles of /ﬁwﬁ@.
(C=12.0,H= 10,0 = 16.0) | 3
= e
Determine the: 2 nU.vffnmu O Oy —— C O ¥ ,Mlu.mnlum)ru - £
/ .

_. -

(@ valuesofxandy

Note% Exams
LaT,

o @ x
cE”
........................................................................................................................... s
L
G vy (1 mark)
L
(b)  number of moles of oxygen required for the complete combustion. (1 mark)

aatn
..........................................................................................................................................
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26. Radioactive decav of 23 L ikr Xl o
o p.:... F..n;.‘._..._._ MN_/_____(U V. m.—hng u&.—._.:,_.._v .—.m_a._.::_.oz.

(@) Identify X

AN

(b) E&Bﬂﬁ ,_\maH 1ation c\

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

(¢)  The half-life of *23Th is 1.9 years. If after 5.7 years the mass of %5Th was found to be

A 1.25g. Determine the initial mass of the radioactive isotope. (miark)
./ﬁ. 5. ﬁd\ ﬁ\uﬁ..\ﬂ\h ..wm m (. | = nul\r\nw - D.L\J.J.ﬂu.rl\n\hl,\
..L__ .......................... Sy RO e e R N S e S R e S e
il i
.................... ST it A 34 V'
.\.Hl < e .u.. gt r.MH.U.J...l-n.H. .................... ~...G...Q\- ....................................
.................................................................. e
f 27.  Figure 4 shows part of the structure of a polymer.
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Figure 4

(@)  Give the name of the polymer.
| “. ) (1 mark)
4 RELYFhengl el 0 POy siycone
T PR fkeletle o R P LD .

(b)  Draw the structure of the monomer used (

_ : 1 mark

_ I - i ”
_.... | jﬁ.’; ‘N.\.\..\..\ ...............................................................................
1 T L
S
1 I G

(c)  Give one use of the polymer, CC

mark
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................
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28.  Figure § shows variation of number of outermost clectrons (a) with atomic number E..n_ns.w:ﬁ
in the periodic table.

W
=
g dyd
= O
2
©
w
:
2
o
Ty
(@] MWJ —
= 8
b ]
fa]
E a-
Z
()
~C
Atomic number o
—
Figure 5 2
(&)
- o
(@  Give the values of =
- | HAI-M-U
1
Q) a . (1 Bmaw
S
D
, o
------------ -saanlunﬁannin¢--||||..o-||-.--0--.-||||..-|-..-1|-—-¢-..-|||I|||-¢-l-o|-|||..“|tt!.uuaa‘lttu.l.tu - a
...... e
»
(i) a, (1 magk)
@
..... R T T nmoma oA ons ey e N A A S RS Sl O

(b)  State why elements with a, and a, outermost electrons do nof react with each other.
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