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Instructions to Candidates

(@) Write your name and index number in the spaces provided above.
(b) Sign and wiite the date of examination in the spaces provided above. B
(¢} Answer all the questions in the spaces provided in the question paper. -
(d) Non-programmable silent electronic calculators and KNEC mathematical tables may be used.
(e) All working must be clearly shown where necessary.
(f)  This paper consists of 16 printed pages. it ks
(g) Candidates should check the question paper to ascertain that all the pages are
printed as indicated and that no. questions are missing. = AR
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1. Element A has mass number 40 and 21 neutrons.
(@) Write the clectron arrangement of clement A. I (1 mark)
A%
1
..... Ne ef sletmon. 50— S A s
o [
2N s
8 s = 2= /
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A" Give the formula of the compound formed when element A reacts with sulphur. (S = 16.0)
,"}— ) (\(’ <

(1 mark)

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

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

2. Study the setup in Figure 1 and then answer the questions that follow.
Y Vo
f /
\ Funnel U-Tube
3757: ‘eupupy 11 To Apparatus
e 7 l-Solid B C
ifale) -
1 00 ¥ VAT Do :
000K iy 300 | Calcium hydroxide
0Ooonoipaes— 0000 L-Tce ! solution
Burning DDDDGDgDDDDD" [
candle DGUDﬁHthEEDU‘ !
Figure 1
(a)  Atthe end of the experiment, solid B changed from white to blue. Explain. (1 mark)
G . ‘ ,
A reEe (ko _&3:"‘7""\ \/yg_ ;
(b)  The other product of the burning candle formed a white precipitate with the calcium
hydroxide solution. Write an equation for the reaction. (1 mark)
Qa7 Xl
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(I mark)

(¢)  State the role of apparatus C.
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State and explain the factors that are considered when collecting a gas by displacement of:

3. (a)
. X i
- Tque /
i (1) air; E._Qﬂg,i Q‘{(_W Aas \/ - (] mark)
» ~
- " by . 3 . W
£ S ALY gas s e def""‘qana\(—qumﬁvid-rm
¢ 2 T T § .
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v /,»'i\(ttf o A c?!t .................................................................................................
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& I 4 Q"f//:, x ,ﬂ-—'"***\f‘jL G S nsee ATl oy . S—— P
d i v = ( /t_’cq\ A R A R e T B P T PR ;C ..... l. ......
v N @ e oy
f// . 2 /(11)/ water. (1 mark)
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7 (b)  Other than collecting a gas by displacement of air or water, state another method that can
(1 mark)

be used to collect a gas.
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of heated oxide of copper in a combustion tube

4. a Carbon(11) oxide was passed over 4.1
. \ I X ass of the final substance was found to be 3.29 g.

until there was no further change. The m | |
Complete Table 1 and determing the empirical formula of the oxide.

(Cu = 64.0; O = 16.0)

Table 1
Element 7 Cu _ :O
: Mass (g) //
s .3 . l(‘ Q - &Z \ \/ .
3 _ ©-2(
Number of Moles 224 =
ey b 1/ !,
© - oeac 2 = ok “
YvV~~elwe yY 3= = i \
Empirical formula ... om0 9 07 'éu_ ................................................. (2 marks)

(b)  State the property of carbon(Il) oxide that was demonstrated in the experiment.
(1 mark)

O-_Qﬂvtcﬂ;c_\;\_e = _\.—L\ EﬁiCJ\bLCl

b syt Rl T 7 e o M B Mo \""_} T
— — \

5 (@) Draw the structural formula of 2-methylbut-2-ene. (1 mark)
S N o
\{ o~ |
e _
J<N e Al el o SR e BERERN L cimte——
\’“:J)),(f(\ 5 r\* l '
AT SHTN o iiecesseeitssiostitentiayamenstas oy eesascenfepresessravasarasasnrasasanal R O S
/;7 Lﬂ/‘P’ w A S S \-{

o~° o \
i L‘/ . . s A « S . .
Qe /(cﬂ( (b)  Bromine water was added % 2 methylbu; 2 :/r\le.v‘ 5 :

(1) State the observation made.

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

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

.......................................................................................................................
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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
L pH value of solution 2 S 7 13 |
(a)  State which one of the compounds is likely to be:
\re=r)
(1) sodium chlonde; _ Lamark)
..... S A L0 o ———
4\ Y'(\{"\Y\@
(i) ammonium nitrate. (*#mark)

Select Awo compounds that can be used to illustrate the amphoteric nature of an oxide.

V2P SV 2 (e, 5
T o Gy 0% R e N e
........ e =7
(c)  Giveé areason for the answer in (b). (1 mark)
4
A‘m?h etens ommdas reget  wsoth
L3t ff‘fﬂ*aﬂ@“u\aqcb ....... Sl SNSRI e
oR- 7ﬁr“"’“ ?Hw*—‘&.x}.:m...s—:..:‘-s—.n—s.‘:%ﬁ .......... %21“’«’““’%....?.\;.% ....... Siorts o¢
— = S
7. Draw a labelled diagram of the setup of apparatus that can be used to electrolyse lead(Il)
bromide. : (3 marks)
;\\& <
‘ }
\,}‘%& ~ e RS V %
’ = (ﬂccﬁ_’b_l . al\=T .
— ya(—e .
C@L\S )

e | > .
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8 (a)  State the difference between a covalent bond and a dative covalent bond. (1 mark)

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

s B le anm Aatve Vo

\. ) T ST e I b . o AR T R S A s AT, s
—~p = =) < <, ’\ e
St oa ek el echrens e e LTRSS e iz

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

] ) i - : iagram to show the bonding
(b)  Using dots () and crosses (x) to represent electrons, draw a diagra (1 mark)

in ammonia.

e 2
) > o~ s ssaees % Fireassaretestiatsesasacanaastanatrrrsaanannteainy
+ \V S —‘>
AL OH ANAn ot L
P > ‘ # )(
A e B e eevrenrns sernsassnasenessesons seollon HOS
/ 3 Y - . .
q ((c) / Using the diagram in (b), state ore property that makes ammonia react with hydrogen 1on.
\=/ g = : (1 mark)

feeeeieetesstasesatiesphrnctasusassestesatettanarotstastionsatetonacttnsostatereoTRleY eevesssentesestatetsntaraanaEetItITetdTNNtaT ST nay

SPEN. 2L L (s e et st ssaens

— /) €S énece L{ [ e <2 f el gc'Mxﬁ‘ i sty v

S 8) €7
9. Figure 2 shows a reaction scheme starting with copper turnings. Study it and an!w;er the

questions that follow.
| Excess NH,(a
—y| Blue SSUBIN ryrmem
solution | Step 3

Copper | Heat .
turnings| Step 1

}l Gas Hi

Step 2 § Aqueous -
K,Cr,0,[H*

Green
solution

Figure 2
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Coam s Y
4‘ ‘ . \,_{_r-.)-'
@) State the reagent that is added in step 1. (1 mark)
~
..... Lo b (pd SO aven . Comme Bhas sy
= Salel (ND) evend
O)  Identify @as H oo . ’
Y& CETER '"'{:'"(‘\"\"if‘«‘t&"i“'((v)"'@'ﬁi?’*“’ .................... (1 mark)
(¢)  Write the formula of the complex ion in solution J. (1 mark)
| C_ (N, @
..................... LSRRI s 3 o P VO SRR oo OO SOOFS OSRG-S

10.  When chlorine is bubbled through hot concentrated sodium hydroxide solution, sodiun.

chlorate(V), sodium chloride and water are formed.

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

32 Cla@a.d ENaCH gay), —F Nall Oy o F SNacl fgyd BHaop,

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

(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)

..................... F"!"a clicnal Crqsi=llisataon

P g

(c)  Give one use of sodium chlorate(V). (1 mark)
...... et ‘5"5"5““59»’\'%{~f‘_{j‘if
e B {-@.L“; cli 1 ng “q ¢k —_ N "’(:' ¥e bad oft<s é‘“’f“ ‘
............... v...—..................-c-;:: RREIAXT seeataifasectaresesatesatirsnaserennrennen “"”-“".é.k“;;'[a\::s':;'rpj:f)%q}{‘eéu’
— (I’r‘(é?’ff-h’n Ln~t 4 Se *f'-f_:“j"*

11.  Excess dilute hydrochloric acid was added to an alloy of copper and zinc in a beaker.

(a)  State the observations made. (2 marks)

’Ic‘\zz':j /%@Wﬂefceﬁ‘w/[jp(‘“@% on af gas L

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

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

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

(b)  Excess aqueous sodium hydroxide was added to 2cm?® of the solution obtained in the
reaction. Write an ionic equation for the reaction that occurred. (1 mark)

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

........ :Z-h(’\o\“)‘l‘_(s—\~lw \u\QQ\‘}ﬁLn@\{)g E 1
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12.  Study the information in Table 3 and answer the questions that follow. The clements belong to -
the same chemical family. (The letters are not actual symbols of the elements).

Table 3
Element ‘ Atomic radius Tonic radius Ionisation energy
(nm) (nm) ‘kJ/mob

L L 0.157 0.095 494

L K 0.203 0.133 418

\ M 0.123 0.060 519

N 0235 0.169 376
(@)  Classify the elements as either metals or non-metals. Give a reason. [ (1 mark)
M ez (s 4 Mi’ftf(lfas ..........

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

S ensensissensnnss giss (2 mark)

....................................................... (Y2 mark)
(1 mark)
........................ = | arha ow n Sy
FCe ls s T Te meactee Oy Al = 3
................................................................... O SRR (S 0 .5 A Zoered
é:l,’:/"'ﬂ:‘ )7« - ) Q/?LC( Clle§
13.  Nitrogen(IV) oxide is prepared by heating lead(II) nitrate. = oy f;»(ca_-\_. -
(a)  Write an equation for the reaction. (1 mark)

g )H-eat e
......... e Y I = Y YOSV

e

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

..........

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

§ 25 swpng
A
LA - B 3
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(b) At room temperature, nitrogen(1V) oxide exists as an cquilibrium mixture with dinitrogen

tetraoxide.

INOL(2) = N,O,(g): Ads —ve
(brown) (pale yellow)

State the observation made when the mixture is placed in an jce-bath. Give a reason.
a’ (2 marks)

o Myxdmare Areen s gellew [ ALl ¢.olle oy 1ndensife
.......... T Vst PR

s SRS : s,
\“ — PDecrease 1 Lemp A‘,,)/f’c%awt-( (S fYEeY /
// ’ / -------------------------
2N/

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

; " )

ExX e flevr e ¢ \/ ; 2=
avel diagram for the decomposition of hydrogen peroxide using a

‘."“I) :\/ “} /@ «

-
% AN RS

14. Figure 3 shows an energy |
catalyst.

Progress of reaction

Figure 3
(a)  Using the energy values A, B and C, write an expression for:

(1)  AH of the reaction;

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

(i)  activation energy.

-
nEi= C — 5 e,
(b)  On the same axis, sketch a curve that would be obtained if the reaction was carried out
without a catalyst. (1 mark)
Ny
PO
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15.  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) + NHy(g) + CO4(g) + H,0(1) = NH,Cl(aq) + NaHCO(s)

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

- }/;_-’ ‘ (1%2 marks)

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

NS e r—es il e

BT L R R LR R R LR L LT T PP P PP PR P PR V -.(. ...................
— Tl vesidne 1S headed e ob Lo v Naach
__,g)’-&"' 2 T R P A 2ol \/® .

L Y a3 oo e ot O O N R O

(b)  One of the by-products of the Solvay process is calcium chloride. Explain how the calcium
chloride is formed in this process. (1%2 marks)

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

' 2 A
SysEses ’_—-.:\, Ci g SO o e e R e e e .r..v_.,_,.\."f\—.e—‘(..‘:‘\..k]..&l‘:(.}\

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

LRS- o rlme s s or—re,-c{"(i':)
16.  Methane reacts with bromine as shown in the following equation.

CH,(g) + Br,(g) — CH,Br(g) + HBr(g)

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

Table 4
Bond Bond energy (kJ l;lo;_:)
C_H 412
C-Br 276 o
Br-Br 193
L H-Br 366

(3 marks)
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17.  Some compounds such as CFCs and DDT are regarded as environmental pollutants. Give the
complete names of:

- '»L -—

() CFCs; (1 mark)
B O 2o 8 Sri b ok ey e NS ——
(b) DDT (1 mark)
D Lioyed pheny Saehtom s
18.  Use the information in Table 5 to answer the questions that follow.
Table 5
Liquid Boiling point (°C) | Miscibility with water
Propanone 56 Miscible
Octane 126 Immiscible
Water 100 -
[
| (a)  State the method that can be used to separate propanone and water. " (1 mark)
ﬁ ........................... R S e o e I = O G SN I 4\ hilled e
(b)  Describe how a mixture of water and octane can be separated. (2 marks)
e I T et = essepermei frn o |
Olm?s?’tl‘)’%ur)n‘\\bgmtﬁ_‘e ..................................................
.-.:-...... \\._.;:.f: ......... ; "'_';::':":;\#C-:;'C"'u':;‘"ﬁﬁ%'w'""&:f__j? Ve eaisassasnpeniantsonsnance {‘;-;quu
~ D S ‘—/‘“’( e etepbses Nt 2l X
3 I 4 . e v
O N N an & S
S2ke BV Seesestre speederamiiy s daltei ., Fertiianininiinretenititaniannyaa.. 8 ) IR P
M )(3‘( . ((é X ...............".(.,I? ..................... W
e K el RPN S
i N Sl O . >
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D, K )
‘ S S
L | ! ¢ o .
{ ! K
\ ) \ \
19, 6.2g of phosphorus was reacted with excess oxygen to l'urn\.ph()sphorus(V) oxide. Determine the
mass of the oxide formed. (O = 16.0 ;P = 31.0) \ (2 marks)
;| '7
s Y. P82 = e T TR O SRR, |
5 A |
c e YO ey R g s e T O PSRRI I L LRI TR :
, & \ (\‘ L\ = ‘\\'b -L - (\-'ll’\~ulh.
........................................................... _\/
A S R e B &.:“.,'.f..’..)...!..Q.f;.’?.;‘..?...f“.:..‘.f.‘.’.f...............:%"21.‘.’.‘..’.‘."s.v.y«f ----------------------------
AvST e
S s T 0 0. Tt R it 0 Wi D
20. Compound V reacts with water as shown in the following equation.
V + H,0 — CH,CH,CH,OH 48
(@)  Give the structural formula of compound V. (1 mark)
..... CMaci=Cn, or | CMacMCHa o
ﬁ\ .................................................................................................
T e 0 L e AP
\ \
u \z % g L
(b)  Other than the use of the catalyst, name another condition necessary for this reaction.
(1 mark)
X 23 _
D s AT L — Heat ox Pressas. "QCU“?‘U‘«“&‘W‘H ~
;/ vj o =N Y (1‘ 2 s — j) Tes *’Ch- i
- (¢)  This type of reaction is called hydrolysis or hydration. State another name that can be used
to describe the reaction. (1 mark)

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

21.  Salts may be classified as soluble or insoluble.

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

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

(1) Soluble salt (1 mark)

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

(i)  Insoluble salt
’ ’ i ] - ¢ Mf'i(»[ \/

D R by s F R PSPPSR T L
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(b)  Describe how a soluble saltjs obtained from its solution. (1 mark)
Y- .

¥

e S
................................................................................................

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

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

NS SV e
=%

: ;
—— = C 2 vy

(a), State one factor that affects the preferential discharge of ions at the cathode. (1 mark)

L — Dol it o~ e —efectreclenien (| Qs - SRN e

(b)  Sodium sulphate was electrolysed using inert electrodes. Write the equation for the

reaction that takes place at the:

(1)  cathode; (I mark;
......%..f..(..f{{;e.e;:; ..... tRel —z.ta @) OF.
...... kZ“HJ\LQ“Je”‘—"—‘?Z-/’?—()
(i)  anode. (1 mark)
O . SR Sna e
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 ( Productst
Y Iav; o
Sulphur -2 ~ ) I

Chlorine 9] \/y"’ — | e

Kenya Certificate of Secondary Education, 2020
233/1

Turn over

Scanned by CamScanner




14

24, (a)  Avolume of sulphur(IV) oxide gas diffused from an apparatus in 96 seconds.
Calculate the time taken by an equal volume of carbon(IV) oxide to diffusc under the same
conditions. (C = 12.0; 0 = 16.0; S = 32.0) hmark)
Rivh e so.= &+ \//ﬂ

Rmre - C.‘_J_L = ey

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

oot o041 cqusssauasieis
i f_icff-l_ o
o T 0 2 ORISR [ e

es faster than that of an equal

(b)  The rate of diffusion of neon was found to be 1.45 tim
lative formula mass of gas X

volume of gas X at room temperature. Determine the re

(Ne = 20.0). A /
—~ ety rks
R X = v E )
s 5
i’&«;’ét_ b6 2
M= ;L-\DCLTXQ‘;Q‘\/LL
U UESUPUSUUBIIRIRS SRR s SR e s e R
i \’\/\)ﬂ /£

\w———" e, B A0S :%2'\/‘ ey

~——asesfeenns W\'N_; ............................................................................................... ::.‘.:_::/- .......

25. Complete combustion of one mole of an alkanol, C.H,OH gave four moles of water.

(C=12.0,H= 10,0 = 16.0)
2 Cothl gy O - Oz —— & Ca T R A
; _

Determine the:

B,

‘ -

(a) valuesofxandy

i el

0% O x o (= (1 mar

) e
@ v _ g 7/7; o v/ (1 mark)
(b)  number of moles of oxygen required for the complete combustion. (1 mark) f
e —— e |
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26.  Radioactive decay of i Th gives X ? 4Ra‘:f) Lamma radiation.
y d 1 -

15

&b

(@ ldentify X

' /ﬁ
(b) \\’rite'(ijlealkqlation fhe g
7 /.’(

(¢)  The half-life of %35Th is 1.9 years. If after 5.7 years the mass of 225 Th was found to be

1.25¢. Determine the initial mass of the radioactive isotope. {,ﬁﬁﬁl‘k)
/ y Ayl s
‘I‘\( v - ij_]/ L/L(\’/\— "’[ ! [—TC‘Q & _::') —_ 'g )
G LT Sra vy ARt Svoliees i T Bttt st e e
1 = =
Catm 1,\,\/( I 3 \""K (;/1/
..:.....i.'..; ................... ;.-1---.; .................... g..—-c ................... I’-.w...(‘: ....................................
['é:- ¢ @ & \/'
............................................................................ : ,f_
S -
27.  Figure 4 shows part of the structure of a polymer.
H H H H H H
I | | l I |
C C C C C C
l l |
H H H
Figure 4
(@  Give the name of the polymer. (1 mark)

(b)  Draw the structure of the monomer used.

(c)
(1 mark)
i ALK (W FyL e <L s
— <o lsteovr ‘ ’ ......
"" sl la €S T\
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28.  Figure 5 shows variation of number of outermost electrons (a) with atomic number of clemeng
in the periodic table.
v
=
S a4
s O
.4
L
»
o
£
-
b
~ 2
G
Tt
5]
O
E a-
Z
Atomic number
Figure 5
(@  Give the values of
1 a, . '
Q) \ _ : (1 mark)
ii
(i) a, (1 mark)
(b)  State why elements with a, and a, outermost electrons do rof react with each other. :
(1 mark)
e - \:‘“‘Q*V“@“Ekv“’iij_\ﬂ‘t ..... bmsss Sleecdemon..

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

“"’_‘_/51717; i.'%} "f?f;am S T edals
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