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1 Table 1 gives some propertics of the elements in period 3 op the periodic table,

Table 1 A5 29.@
Element Na ﬁg__ Al ? g S Cl Ar

Sy a0
Atomic number 1 12 | I3 h__[f___ 15 1 16 | 17 | 18 %ﬁ%
| Atomic radius (nm) | 0.186 | 0.160 0.143 0-11710.110 | 0.104 | 0.099 | 0.097

(a) Give the formula and name of the compound formed by the reaction between Al and S.

Formula ......... A{R\% ................................................................................. (1 mark)

(d) Write the electron arrangement of phpsphorus in PCl,. (1 mark)
Rel, sz | Qe 8 R "
........................ \ i - DR -
F- = 12 2182 - ; : -
(e) Selectan element that fdrms an ion with the smallest ionic radius. Give a reason. »
(2 marks) «
O

.................................................
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()  Table 2 gives the melting poinis (°C:; of some of the elements.
! Table 2
I Element
. Melting point (°C)
C | ]

Explain, in terms of structure and bonding, the differences in the melting points of:

(1) Na and Mg; (2 marks)

Je:/e(ed’rw%nnl\fahmfefgao

(1) Cl and Ar. ' (2. marks)
O exihasa ﬁﬁw_c N(?t e bl A ofh ay &
uhmm&mo’(emﬂeldz .................. J’ﬁa«gﬁf L eornns oxe,......\ no&lm
A A A o o
"h & eran bes N} xSk ol W &f'\‘tb mm\:':c':e!sf"fifi
2 (a)  Complete the fo wing equation: 4G ., m«‘&-\hs - (1 mark)
CaC,(s)+ H ,O(l) —
o CaCyg R0y —> CalOHy  Cablay,
g B T v I\[a A absenca of j
(b) PC“‘-I-ync,H—cll:—-t::—CliEC—'H Ni be mﬁ (.Qo’eﬁmuiq mwok
7, H H H
40
(=38 reacts with bromine to form compounds B and C as shown in Figure 1.
et ] viia Bromine B Bromine C
Figure |
31700 Kenya Certificate of .")'lz'f:;’;l;‘“"' Education, 2023
‘ Turn over
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nds Band C
Draw the structures of compoy
(1 mark)
Compound B 1 I g H
R A
C =
=C —C =G
|
H w M BT B¢
(1 mark)
Compound C
TR
{ !
He¢ —
[
14 H
i
: E3E
(c) Study the flow chart in Figure 2 and answer the questions that follow.
Step 6 | Sodium
Step 1 Step 3 _ Step 4 Bihiiioic |
Polyethene j@e—— Ethene " Ethanol =" acid —>| ethanoate
Step 2 * j Step 7
. lStep 5
Ethane D Methane
Figure 2
(1) Give the reagents and conditions used in:
QJ B .
© I Step2; / (1 mark)
R 7 U ——
Ej Gmo[‘hm':N!f.. ....... % ’\ ...................................................................................
favadmn .\ Dfhckminm S
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 4
%L kqu‘a h.@ Ork lfb."-" 2608°C CNW 6\ Q Q{Angye
Kenya Certificare of Secondary Education, 2023
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T qeteld
ANV dvin 32 (w{\hm oy W Gn
:’Eﬂ (‘1_'}1&6 8 nE!S. o 7\:013 SN

For more FREE CBC/KCPE/KCSE Mocks, Notes, Exams, and Past Papers Visit https://Teacher.co.ke/notes/

Scanned with AnyScanner



[ ] T

5 Teacher.co.ke

(1 mark)

&j&*”g&d\m ------- o (S eride, sorinel 1R Gloden Orile)
Hot MSJ?? ....... TG o
E§E

% - (i) Write an equation for the reaction that takes place in:
E -

I. Step 1;

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

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

E’] . Step 4;
A Oxiclebs, wdhan
s
a 1 Step 2 (1 mark)
......... Hidograti, .| Al bilgonatim | A, of Auglrosa.
\'ns @pe ulht
(iv) L Cr[gkv?tl;%?‘mcxe of organic con%&mgfh ) (1 mark)
NB: H H

\ ‘ @hcb@wmw
- — § 0= G~ S ey

H ) " H
ch\enmw\ 3\-4\“&)(\"1 ORI TV A= c&mm 5&“\@

I Give the name of compound D. (1 mark)

................................. e e —
Qoresd o A shadre daunts P,
¢ 18 Penatly o Sopraction TG Aro voma bk

Ceuli )f Sgcon ducation, 2023
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£ Blacten vy vaned % K& O utnd . St ol

does nd  Seene |
3 (a)  Explain how an increase in temperature affects the rate of 5 chemical reaction.
l ¢ o (2 marks)

n(:mqse _______ n -\em 122'@-’{}1"”9 ------- : \n0reagzy m%m(\ﬁmq ...............
..l.nc.r_m.e.......in ....... &em@ahmwu&miw ........ K‘M@m@q&w
(assing . more.. @ \ﬁsm’@n&’mw\mm&qm ] | CARS(mD..

hente.... \ncrmye] . orackion. Botas ) e JM} _________

=¥ [E
e
2NO(g) + H, (g) = N,0(g) + H,0(g) E
g \
E:{plain how an increase in pressure affeC‘ES_the rate of this reaction. (2 marks)

Qa'ho,} ...... Sl wenckin \neromes

o Sedde o ool AneXRar Lologer  Loach

.
civ

(¢)  Athigh temperatures, NO,and CO gases react as shown in the following equation:

g
NO,(g) + CO(g) — NO(g) + CO,(g) o
The reaction was monitored by measuring the changes in the concentration of NO(g) =
with time. Table 3 shows the data obtained. :
: 5 O
Table 3
Time/seconds 3
Concentration of {NO x 10"/ moles per litre
0 0
u 50 : 16
100 . 22
=% = T S .
B 150 26
200 29
250) o 31
. TR I 32
— ‘ | Kenyg ¢ Crtificate Ufl—.S;_:;"a:;;‘-!("jJ|EH‘”Ca”o”' 2023 R
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#0&’ " W Qalyy 3n N Me pada.
a Lot da, s tine avidol L me A il

0 (1) Plot on the grid provided, aggpn of concentration of NO (vertical axis) against Crun? ,
l‘b time. (3 marks)
¢ B R A 8 O
T S R i
0 r’» e s NSk s & W
SEERRERER *({«:.-,;'*"*f‘- | T
25— e v ikt 7ol A B il .
S eSS W R Y e \ : (mm}
L _ R Ty - | -4 “ :
. T sl A e L e b
ad / 5s P-1 |~ Tlsd |t )
ik ! . + :
= / ngs }3 ~ Qs
LA 0l— bedia @
o [T . |
x / - e Rl B R
o D IS
Z | = / (2‘135‘5 m«%?. a\\ ?ﬂ“\\l; U@mﬂf‘g
E I. ! ! < i 1 —i2
¢ . Koo X oficm - |
- R EEREmusy peasn rEsaN
: | : L !
| / X ?m\\'h- \ mae A \1\49(-\L9 A
Q§I i | [t | |
0 1T s e
s B BR 41 RE G R oy Eflien
(i) Use the graph, to determine the rate of the reaction:
Ei‘f-] I (n the tipag interval 25 scconds and 75 seconds; (2 marks)

ooy, o yaph. O e W, '@%Qg‘ £\
Q-[ la) 51{ , Q.'f)

Q& e (21N _?%::i::__(fi,z!n?:): ___________________________
=%}
dw

T T
j?%ﬂ .................... Nl WQ\L{S
W Usg &A\&m gafh o e ) as )

ate of Secondary Education, 2023
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1. At the 1'?5"1 second.

U o g . 2

~ a5 %.

(2 marks)

A
do o) taoe Tt M

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

i)
;.'J (iii)  Give a reason why the rate of the reaction decreases with time. (1 mark)

- (oncenrakion. Of mseadRlt.. Aecxeaes... .. Nvoe. .
e e L [ PO S,

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

o 4 (@)  Figure 3 shows how the temperature of lead changes as it is heated.
' l}lﬁ
=
:
2
5
=
Time — =,
Figure 3
) 1
:
317091 Kenya Certifica of Secondary Education, 2023
233/2
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g&% ()  Labelonthe diagram ghe sates present on the regions;
@

I. CD;

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

(i)  Explain why the temperature remains constant in w: p
WA Arttes.

L BC; A e o (1 mark)

e ohetbel U uel i convolt Ol o il .

RN & W . S 2 Y XV —

DE (1 mark)

I1. .

g Cepme . Griket ten@Ee, e

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

Or=~rr5-5

(b)  Figure 4 shows an energy cycle diagram for processes involving potassium
bromide.

K*(aq) + Br(aq)

KBr(s) AH,

AH,
K'(g) + Br(g)

Figure 4

Secondary Education, 2023
2333 Turn over
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E¥%E
Name the following enthalpy changes: %"fﬁ

Write an expression showing how AH, can be obtained from AH, and AH, .

Using the thermochemical data

sensaanaky sesssssannns aseses essssses YrT] sessssssns
srsamsasannas ses
" EEETr seraan

given in Table 4, calculate the enthalpy change for the

reaction:
BE(g) - B(g) +3F(g) (2 marks)
" Tabled
Process AH / kJmol™ ©
B(s) - B(g) 590 5:
3 ~
B+ SR8 > BE(g) 1111 P
F,(g) — 2F(g) 158 - ‘
........%..a.;.,.,rz.ﬁ.@...f..,.%ﬁ..a ..................... L }

.....&41.

R T T T e e e tows presnpanidd
frrresssssrenne teraa .
Frrasra s s r sy
LT
TR

%0 —t')@lm) DK+ (~1n)
406 = M\-\ZYH\

Kenya Certificate of Secondary Education| 2023
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....................................................

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

............................
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(@) Use the standard ¢, H

Clrog N P
2 € Potentials in Table § (o answer this question
‘ Table § |
h \
: Number | Electroge———
‘ rode reaction E’ v |
. e
wed I 2H +
(89 +2¢ 5 1, (g 0.00
T 120" @)+ 2¢ 1 71 -0.76
—_—
111 "
_ E_'.’, (aq) + 2¢ - Sp(s) -0.14
Rehcatvn "
IV Cu:'(aq)-!- 20—-‘)CU(S) +0.344%
e =
Vv Ff..- (ag)+2e — Fe(s) -0.44 .I
VI | Pb™ (aq) ¥ 2¢ - Ph(s) ) *-0.13 T
| VII. | Cu’(ag)+e — Cu(s) +0.52 [
f T 4 =
VI Ag’(ag) + e — Ag(s) +0.80 -

AN

(1) Select two electrodes which when connected gives the cell with the lowest
e.m.f. ' (1 mark)

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

(11) Arrange the metals Ag, Fe, and Sn and in order of their reactiy iy with dilute
hydrochloric acid, starting with the most reactive. Give a reason (2 marks)
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(iii)  An electrochemical cell is made up of electrode numbers IV and VIL =

m.f of the cell. (1 mark)

sﬂjfjnwe Wtk a) Th ghnln

L. Calculate the €.

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

IL. Write an equation fir the cell reaction,
2=

-?cu‘c +;2,e/ ——-*?2(.‘.'1\;

e —> Cubt %d : ;
(iv) raw a labelled diagram of an electrochemicd] cell that is use measure the
standard electrode potential for tin (Sn), electrode number III. FAL marks)|
Y \v\t\[

St M‘;%‘f

& ny SR
H_’, m\ \$
X IM

(b)  The products of electrolysm of sodium chloride, depend on the conHitipns us

the proclucts obtained under each set of conditions in Table 6.-

- Table 6 |
Conditions Product at: ‘

, 2 Anode ! Cathode {

Dilute aqueous sodium 0-2 ' HL+ IP:

cliloride 40H™ >0t 0xt 46| IH 128 > H, | ©
Choncentrated aqueous sodium C’z P «

lori - - = -

chloride ACl” —> Clg.-f e A 428 '_>HL. 8]
’l% il . f;f O o 2 rnarks].

queshin ¢*Fﬁn-fxc Gn[e,}hjﬁcp |

[

I‘l

|

*u?% |
| 31709] Kenya Certificate of Sz.e;;f;dmy Education, 2023
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(c)  Aqueous chromium(Il) Sulphate wag electrolysed using inert electrodes. The equation

for the reaction is: 1
+ ﬁ

B Cri*(ag) +3e — Cr(s). e\ MadG

4@ ' ® Wik, _

Calculate the time in secondg required to deposit 2.6 g chromium using a current of
5.5 amperes. (1 Faraday = 96,500 Coulombs: Cr = 32 v (2 marks)

.. BXF4SD > 9F- 3 =
feresssssrnssannrrassansseses 7@‘&%"&'( .S_w
SRRSO WO 5 S 5 2 ot bt 2 Coored 2V’
LT i PP PR OV -
8c= Ox82 . A i B 2
............................ g\ s
e A226el€ Re ]l o o Cal.g) Ses

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

(i) State Charles’ law of gases.

MCO"\JWP'&“&%%MQ&Q &‘tﬂa\sc{@cnisc(}ﬂec@j

(11)  Table 7 shows the data obtained in an expcrimcrit using 0.012 moles of neon

gas. . i ﬂ :e

3 _Table 7 : —
% Temperature/ K | Volume/ dm® | Pressure/ atm | NJaice T h ke "uienenn 0 0
. 250 0.005 50 Lew Gk
1 300 0.006 50
O

(2 marks)

Show that the data is consistt:nt with Charles’ law.

o OnY Ceore, D o

W5 000 _ g o il WY me
1 Pl 00
(1 mark)

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

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

1 Jca‘ﬁjf Sf—’;‘;’;;"‘" Ed“t‘aﬂon. 2023
2 Turn over
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(i) Given that | mole of a gas 0cCUPIes a volume of 24,0 dm?® at 298 K, calculate R

the density in grams per litre of: | ‘ :
il (ﬁ mark) ¢
L -

Y
1. oxygen gas (O = 16)

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

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

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

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

Ammonia gas was prepared in the laboratory by warming a mixture of solid ammonium

: : : - |
chioride and solid calcium hydroxide. The equation for the reaction is: |

ZNH,CI(s) + Ca(OH),(s) — CaCl,(s) +2H,0(1) + 2NH,(g) oam |
. ; . "BR
The gas was dried and then collected. If the volume of ammonia collected was ~ EX(E
1340 cm"measured at 312 K and | atmosphere pressure: .
(N=14.0;Cl = 35,5 H = 1.0: Volume'of one mole of gas at 298K = 24 dm?)

Ai) Caleulate the volume that ammonia gas will occupy at 298 K and | atmospheric
- pressurg Ot 2 %3 = )
. ;
vt -2y mile = At
ey Visvd f’”?l. T RPPRPOP \,} """ ZHTBNY
{ -
S e i ——— s s s "

........

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

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

e 2024 '
Kenya Certificate of Secondary Fucation, 2t i
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(1) ctermine the Mass of ammonium chloride that reacted. (2 marks)
MA(Q:M=

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

(@) Give the namés of the processes represented by the following equations:

M HCOOH(aq) st34(') CO(g) + H,0()

(i) Na,CO,+10H,0(s) " 2" Na,C0,-H,0(s) + 9H,0(]) (1/msark)
RN i N
(b) Sodium carbonate is manufactured through a series of reactions involving sodium
chlonde, ammonia and carbon(1V) oxide.
(1) Ammonia is obtained by rczlcl_ing hydrogen and nitrogen in the Haber Process.
State how the other two materials are obtained:
L Sodium chlorde; (1 mark)

R oj{wpkw&

...........

| ”H.” ”Il-'-'-u.r'i.a.tll.nfl\/}H.\'ul.t:-. . | (1 mark)
s \’Un.pln ....... Q.. \\M)W\Q G\ G K%“"‘Q \
R VW R A TN

Kenya Certificats vf 3¢ onclary Ecug qpion. 2024
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(i)  Concentrated sodium chloridc SOLUtIOTh saturated with ammonia is passed into LSRR
a carbonation tower in which carbon(IV) oxide ig ubbjed through. Reactions in
the tower involve formation of ammonium hydrogen carbonate which

then reacts with sodium chloride to form sodiym Syilooencathanute ?‘%
Write the équations for the formation of: .

Ammonium hydrogen carbonate; €1 mark)

H%-}C():”Hz&,f)HHqHCQB%}QJu km' 2 hes, G .}i&'p

I1. Sodium hydrogen carbonate.

D HC &m)-f[\(qc'(h)"'"%“““(o@\stN\'\‘fc\ﬂh)

(ili)  Describe how the:

L sodium hydrogen carbonate is separated: (1 mark)

N i
LA (1. 7Y R L L T
H t I Sodium hydrogen carbonate is converted to sodium carbonate. (1 mark)
Meatng e

Or=-rr85-58

IL State one other indjrial use of sodium carbonate, " (1 mark)

\ Janadacturs of  ledes :g,ﬁaﬂfl??w,ﬂ\w
) thzﬂ%x,&eymmsﬁﬂm, Ny

ey

) Kenya Certificate of Secondary Education, 2423 l O L\
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