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1 Figure 1 shows part of the periodic table of elements. The letters are not the actual
symbols of elements.
A B C
W2 N\
D | E F|G|H]|J K| L ﬂ )
/ Ao
M / N p| -
@l
Figure 1
(a) Element Q belongs to period 5 and group VI. Place the element in the correct position
in Figure 1. (1 mark)
(b) Consider the following ions: J*, K~ and M*.
) Write the electron arrangements for each. = (2 marks)
I J> / s| TN
........................................................ Qggv 3\“1;—/#
I K v i
2- 88 \_ | Comect = fmi
RPN L
1 § /
c . e &
(o2 L
......................................... e ....(.....’-...-...-............-----.......\s'............-.................---.....-.........................
e > (i)  Select the ion with the largest ionic radius. Give a reason. ] (2 marks)
TR = -
(5 ............ " V4 UL has The A: W“tntc&w\?ﬁ ‘ /f’ ecloe ..

.........................................................................................................................................................
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(©) Complete Table 1 by filling in the formula of the compound formed and the type of
bond between the elements shown,

Table 1 A /[ Z |

Element |Formula of compound |[Type of bond /

Aand B A 35 / L ( 1\/ ~ | Jome /[%(/m‘u{(m' 7 (13 marks)
Gand C F?Cq_,/&( Fq A pUV(?/(nt- //( (1 marks)
/ - >

\ (e
(d) Explain the following observations. P : \jo\“\
A0 i's

p . A%
(1) Electrical conductivity of element F is higher than that of element E. ¢

E s o, et of el Mo £ F- fas 3 clebiline]

i ré(l)/ (1 mark)

ii)  Element M is a styonger reducjng agent th;ﬁn}le na
/77 (S .morc /?QC/(? gdil/ vees d}? nn JZ)“W /QJ g /c/w’(.’ __Z . E

........... {J-;n-;frt-@gtahurvfm e e e T B e

(7\ The melting poinf of element H is lower than that o
Ay

¢ (1 mark)
m .
Yealer S35 . S Frater alimpe. Sne G peanss st %c{.../m#@&m@

2

Figure 2 shows the steps in the Contact process.

Sulphgr Step 1 Sulphur Step 2 SO,
Deposits -
Step 3
SO,
Step 4
A—> HS.0,
Step 5
B—> HSO,
Figure 2
Kenya Certificate of Secondary Education, 2024 o 'E
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gl

301060411213000504112 2!

s Ty
g (Caz 2 i

J v
(@)  Step 1is known as the Frasc prochs. Describe how the process is carried out.3 ek

(
?) @mm’fﬁ(, (/), us cveclobel £ Ho yncligruad \é’/p)»w dé/m:f}

.................................
-------------------------------------------- A R PP P PP PPy PY R PR PR “ose ofeees

(¢)  Identify substance:

A0 )
(i) . A; - ///. ( refcC = (1 mark)
................ Uonsiliatid Siphat ¥ audl | f/.zf.‘?ff.u.../ﬁ/,z\f Og
(/(‘N(v“é J’u(,)luﬂL @ Cltf(l ............

(i) B. B ( (1 mark)
2/\)61 r //7/,2 O \.’//

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

©
........... (Q ((i’d/ﬁ’n "““}7"? /Q’"b‘“ﬁ‘”’//@“m@

(d)  Name the process ?ccurs in step 3.

(e) When concentrated sulphuric(VI) dcid is added to glucose, a black solid is formed.

(1) Ide?ify the black solid. TS - o (1 mark)
// / ‘I ™
............................... :.‘..E.r..l?f..'.’...... Cfr)\md\\‘
v \ PSLAY

(ii)  State the property of concentrated sulphuric(VI) acid illustrated in this reaction.
L ((\ © (1 mark)

-------------------------
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3 The formulae of three organic compounds, each having two carbon atoms are:
Compound A B C
Formula CzHa Csz Cz”(.

The compounds belong to different homologous series.

(a) tate what is meant by the term homologous series. 4tmark)
K ) mpounds... Hith The . 3 any... o 4@7@"“(‘1& ..... 5utd’ﬂi~j
o L WA T 7Y 1

/) : <
;" \ (€ opl Y(b -, Compound B is the first membeér oﬂés homologous series. Write the formula of| =4 77/
7 -l—ek B , ‘f"} the fifth member of the same series. ”4 ’ :J (7 marky,
o 2-ynte. e Hio f B 6 2 G G e m GG . LS e
) ind H I

ted. | (1 mark)

bn coes  ndl  hav<

(d)  The flowchart in Figure 3 shows reactions involving compound B.

CaC,

Step I

Step 11 CH, Step M1
s < Compound B

CH > CH.

Step IV Excess| Step V Step VI
HBr

C.H.OH Compound Y C.H.CI

Figure 3
(i)  Give the name of the reagent used in: P C/ ‘
)

L. Step I;
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II. Step 1L

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

(i)  Identify the type of reaction that takes place in:

L. Step 1V;
c) m‘/t_m

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

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

(iii)

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

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

...................................................................... ) oo —— g——
(iv)
----------------------------- \/}
S 5 /

(e) The following is a structure of a soap.

(@)

Il
CH,(CH,), C—O Na' i
()

(1) Give the name of tlre main raw material used in making soaps. (1 mark)

.................................... ﬁf 07/&'“?J“f/:/nch/f/dfflﬁtedi

(ii)  Given two soaps, one withn =16 an @é,o‘ther withn= lw\@kﬂch one

o

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

Kenya Certificate of Secondary Education, 2024
#[& 23312

Download this and other FREE revision materials from https://teacher.co.ke/notes

i



[ e}
Teacher.co.ke|

000776247-3-16/24

7

Table 2 shows standard reduction potentials for given half cells.

Table 2
Half cell reaction E?, Volts
I | Ni* +2e — Ni -0.25
11 | Cd* +2e — Cd -040 -
I | A" + 3e — Al -1.66 .
IV [ MnO; +8H" + 5¢ — Mn* + 4H,0 +1.52
V | Fe’ +2e — Fe —0.44
VI| Ag +e— Ag +0.80

(1 mark)
1..;/.."./,,; ........................................
............. P
ST RN - A ———
(iii)  Write the equation for the electrochemical cell. (1 mark)
-
................................................................ Qg
Ry B CH e R ey, T B0
< V4

................................................................................................................................................
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(b)  Table 3 shows colours of aqueous ions,

Table 3
Tons Colour
Manganese(IT) Almost colourless
Manganate(VII) Purple
Nickel(II) Green ]
gl

£

State the observations made when a nickel rod is left standing in a beak?eontaining

aqueous potassium manganate(VII). Explain, Nl ol d!lrcf}\/ﬁ éa(g’m%s)
g ¢ Z‘ 2 Jlome
' PYLV IR

Observations: / p ‘)’qu

//u[)cﬁow’%ﬂ)npﬁflngr %ﬂwPLE/ ................ e
xplanation: -
f@/ﬁw % h’.lq!@q.n.!.@te ..... Vit Char

/O/ ) (N s - " 4\,

Q/ﬂn Da: +[6f/‘72;4_\§. ..... L.. ..................... & &I(lir’?,ﬁnlifgylc
j ™

ek & PR, b, 5. ¥ R 0 1) o 8. ]

yj A
/ [:fml‘\ ’
(c) (i) ne of the uses of electroly;isf'm electroplating. State one other use. (1 mark)

fals /nnw reaclves / ANa , AT

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

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

’
Teed

......... WS B 11/ (AW
o )g'ﬂo [ 2Zin ﬂz Uminild s - ~
(i)  Silver is used 10 electroplate metals such as iron. State M’Fproperties of silver
that make it suitable for this application. s (2 marks)

............. (o M 1 oMechoe [luy | gecunpe] [ pleaset £ goe.
2 eacls @70*4/.? ...... Legs... N“ff?"/bc\m\? ..... @mcﬁ
\

n/féﬁ//f ..... €. Ca.Nabh  Cf, ..
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(i) Figure 4 shows a set-up of an electrolytic cell used to electroplate an iron rod
using silver,

. r
v— [FIIIIT] HT
ool b =3 R

Figure 4

0
Identify R, T and U in Figure 4. / /
( R: Siloer qﬂfacm;& /.§/710<f [T(n fate /.G lver £

(3 marks)

e . \
oF S Sl Nilrate (eton Pans
Vgi\f_f\n ' -
........................ /fmfw"(e)
o TSR Vg \/ ........................................................
5 (a) Explain how each of the following affects the rate of reaction:

Y s
) i decrease in temperature; L (1+ marks)
(1) , ma

s &\ cdecrease 1n Il ale d readtton Aocmu.; 107K E

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

%cﬁW/ﬁtmﬂfu/ ....... df) Bhsensoeo i 2

(i)  increase in surface area. U2 (14 marks)
Lia

ksads & inecage gp ol e ...(*g;’f.af,?ﬁeﬁ.jféff‘f%f.ffﬁ Uhre s,
...... }‘\("m;’D @ﬂh"‘("f &}cq q{"\ muv*g, &‘1(‘0/\1‘&('/‘7&“,}—' ‘/

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

...... e (ﬁﬂ(”c‘ﬂ/f s ae Plac e
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(b) Using a 250 ml volumetric flask, a burette and 12.0 M hydrochloric acid, describe how

a standard solution containing 250 cm® of 0.5 M hydrochloric acid c/zm‘bc prepared.
Sl (3 marks)

C/\/.’—:C"‘u)" .............. ‘ ..... /“L ........ Errr . ’ley'ﬂ ....... Koesioorsvassaseasesssassnsees

........ [ "?L’MX\/HOAMXQADG"?(,
s anwans L 12on) Wl .8 20l ey

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

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

(©) 5.0 g of zinc powder was reacted with 25.0 cm? of 0.5 M hydrochloric acid. The
volume of gas produced was measured every 10 seconds. Table 4 shows the data

obtained.

Table 4

Time (seconds) 0 |l10|20|30]|40 | 50|60 | 70 | 80
Volume of hydrogen | | 5, | g6 | 110|128 | 136 | 140 | 140 | 140
gas (cm?)
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Question | Responses Marks
Time 0 10 |20 |30 40 50 60 70 80
(Seconds) S A AR I S S S
Volume of 0 |52 |86 | 110 | 128 | 136 | 140 | 140 | 14(
hydrogen gas
(em?)
o e i e A L
4 1 RS N T ey | 5 12
160 S U VU R TN SO SN NS S S T
(:E': |
$ 140
g
kS
=
. §1zo
/\/L/ 5
A § :
| A «(ﬁQ/ 100
(g .
—‘_ f)
C,-""L\ j 80 I
T |
- - . _Vi__r
-y ‘L '1 A |
i 1 — 3s ' i [ ~AK
4507 14p MRS L ek
, B ? I 1
] 1o ' L !
| | I N
D AR P S (LA SUSILTE SAMd SR SN
- - SYES e T f ! { | f -
i O T 1 A I
20 30 40 >0 60 n Tm?g (s)
Scale (1) . Loy
Labelling (1) 1 Do P V\DWO \
Curve (1) - N\u (/k P
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(3 marks)
| O
W 1D comasmimsemanmmanssmansranasre
.......................................................................................... Y. ' recressenissenissirssinn s
‘ = -+ 24 Amei— ) 27
(¢)  Determine the amount of energychange when 1 kg of water is formed.
(H=1.0; O=16.0). (1 mark)
—28 il
....... [@5'\57("@/74*
...... wo0~>// AR
[l(pox-285b./ =

7 JdC
( I .\ 51
(d) Heating value of a fuel is t%e amount of heat energy released when 1 g of a substance

undergoes combustion. Calculate the heating value of carbon and hydrogen using the
following information.

C(s) + 0:(g) — CO:(g) ; AHZ=—393 kJmol™
H:(g) + %Oz(g) — H,0(1); A HZ=—286 kJmol™

(C=120; H=1.0; 0=160).

(1) Carbon. o (1 mark)

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

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

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

»> /
....................... | K 28GR /2 B
2 v —
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(e) Metals V, W and X displace copper from its compounds. Describe an experiment that can
be carried out to arrange the three metals in order of their act1v1ty with copper using aqueous
copper(I) sulphate and a thermometer. / / (3 marks)

- Qe —eciuai \fz)’)umu mofe s~

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

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

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

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

(a) There are two types of water hardness. One type is permanent hardness caused by the
presence of calcium and magnesium ions.

i L Give th(name of the other type of water/rd.@ (1 mark)

......................................... fim/?.e;»i.a..... T e N

(l mark)

SN

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

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

(iii)  Describe how ion exchange can be used to remove permanent hardness in water.

(Zmarl\s)
........... /Un?XC[«a "‘fi"\‘«p"’hﬁm Leith S Sachum
.............. L \\\Brpfjm S’W\ﬂtpﬂkw \7*e'\1 lfa
A S A
.2 4. O B Ions.....R%...... P ?F.!&.%...‘J ....... &1\ .......t.«.*.m ..... cvl ....... NJRO .
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(b) Figure § shows solubility curves of KNO, and KClin grams per 100 g of water.

Solubility (g / 100g of water)

(1)

I O T
ool fiil Lilgl fey 18 B R M
i | | { } ‘ |
Tt e R

\ | . ’ o) ] 1

! ! - Y : i ! |

i 4] oo el b

o)

N

—

i
1 4 .
1 3 SR P e e
100 - __%—s::.- “T?T __rf_l[____ | - Q/.“ - ..4 - | 7‘ | - | - L,"
i
|

~ .
N '.L.\"‘"i;

cue . e . ] 3 . '
bl - $ : ! } 1 +
! 3 B | } h
- PSS § SEORS SUBES 15559 5 + } el § Mo
|
IS SESEL S IFEE] SENS S5 d 2] AR el S iy b Ad

40 50 60 10 80 90

Figure §

State the temperature at which the solubility of potmsiun\chluridc is the same
as that of potassium nitrate. { (1 mark)

) 0
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(i) A solution that contains 40 g of potassium chloride in 100 g of H,Ois
cooled slowly from 75°C.

1. State the temperature at which crystals start to form. // (1 mark)

0 (@) '
C/i,(-/ ........ Rl i s it
I1. Determine the mass of potassium chloride that will form if the solution is

cooled to 15°C. (1 mark)

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

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

(iii) 40 g of potassium nitrate is dissolved in 50 g of water at room temperature.
If the mixture is slowly heated, determine the lowest temperature at which
all the solid dissolves. (2 marks)

D LR R L PR P PP PPy L PP PR PR PP T T T

.................................. 1999 2%093....=...9
...................................... é }).\.?......................................................................,’.'....':.».
6 ' g e
........................................... [.=...0 ci/@.“/\/
(2
7 (A ;
\‘(/} L2 ’ i
< ,‘%« 194 gl‘//
—
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