2
1 The atomic numbers of nitrogen and fluorine are 7 and 9 respectively.

(a) Draw electron dot (+) and cross (x) diagrams to illustrate bonding in the molecules

of:
(1) nitrogen;

' A’Cz(ft’,\)‘\" AOK ot (_',r&':\_‘.'lf_(
©) s o comwhanty wed
@ %}%‘E‘I N “ N Jﬂ'\mu\\ahcv\} e Shwzhace

(i)  fluorine. _ (1 mark)

(b)  With reference to the diagramy'n (a), state why fluorine is more reagtive than

(1 mark)

A

....... ‘\hm%gg?\hoda*r\w\e‘boﬂd/ Fwormé\r\orf'ﬁf\v@\e,(tﬂiﬂé)
@ ......... S ngle.. beng. . weaker h;s%.n......#ti.p'g.i\.ﬁ....bgnd ....... hencz......
.......... = m‘ef“ﬁbf&'*’\““k‘,
2 Classification of types of salts includes normal and acid salts.
(@  Givethe nan".?of another type of salt. hecept. Baste <(jnark)
iﬁ .............. Double’ sl [ Bosic sy . e TR
: ® () Desﬁﬂbe how an acid salt can be prepared using 0.1 M sulphuﬁc(VI) acid
1 and 0.1 M sodium hydroxide. y, (1 mark)@
(i) ~ Write an equation for the reaction in b(i). / (1 mark)
........... el 2 NaOR  —> NaHSOx + HaQl.
v 69D @ ) ®
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3 Complete Table 1 by writing the formulac of all the products formed when the metal nitrates
are heated strongly. (3 marks)
Table 1 I —
Nitrate I<nrmul'm of mulmh g
Potassium nitrate ¥4 N O V) \- O4 4, | enye
- S T S TE &
Lead(I1) nitrate P \_, + N O o T / by M B 3, )~ Z‘gﬂ brni
. . o " 8 r/-;;-v r dd £3 f‘-(\ l/ rql(
Silver nitrate A-() - NO - 1 U - J \"‘ Con vt gwen /rm
4 Zinc metal is extracted from zinc blende ore through the following processes; umu.ntratmn
roasting and reduction.
(a) Explain how the ore is concentrated. ) (2 marks)

oy

The, e ¥S mnd‘/.cm-s\r\ed Woter and oil added

............... P RTINS IYTTTTTTIVES 1) Prydiyuir sl i PSRRI Syt = A~/ SENNSI . g

alr b\cw'\/'ﬂ\m fhe, m\x’\'\a\\’e The eoxr th mataral

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

\S wt_ﬁed and -S\Y\ks ’ _(\r\e : ‘)/\D'Cttg eN \"Rea Ju\’{ace

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

(b)  Write an equation for the reaction that takes place when the ore is roasted. (1 mark)
.......... 2 ZaS (s)- ‘\'—Q’OJ—@"_’ZZ“O@,)J"zsol@ v, (v
5 Figure 1 shows how the solubility of oxygen varies with changes in temperature.
z O
3 )
<
2
® |
O
Temperature————
Figure 1
(@)  Explain using kinetic theory why the solubility varies as shown. (2 marks)
.......... Witk wereode  wn Yemp. .. .©

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

.......... \\encaét)mb\\\*‘(dﬁcfﬂ"@'&f

ocjam. odeeskes evoledl

..........................................................................................
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(b)  With reference to Figure 1, explain the pollution cffect that may be caused by a ;;]n'gc k
increase in the temperature of sca ysr mark)

- Figure 2 pmad A)
(@)  State the optimum conditions necessary for carrying out the reaction in unit I
l’njh fem P c bin 450 -S006°c. (1 mark)

................ Nanadwn...00.ex18e/ Platinwm calabyst

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

SN = 8 's WIS Ay D 2 gwen —Imk

b YOI n---u-------qou----uo.---.u..-.-....---n----. e A

(b)  Stage II takes place in two steps. Describe the steps. A (2 marks)
.............. ‘—Sog,éd\ﬁﬂ*’edmf-mcpfé@‘f o.make. olewm

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

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

--------

The following equilibrium exists in aquebus ammonia:
NH, (aq) + H,0(I) = NH,*(aq) + OH" (aq)

(@)  With reference to this equilibrium, explain why ammonia is a weak base, (1 mark)

.......... A**\momcsd\f!@m*ﬂ?a(gf‘\ﬁ//

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

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

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

...........................................................................
----------
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(b)  When aqueous ammonia is added drop-wise to aqueous copper(Il) sulphate, a blue
precipitate is formed. The blue precipitate redissolves giving a deep blue solution.

Write the formula of the substance responsible for the:

(i) blue precipitate;
/ \ (1 mark)

@ o GO e

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

(1 mark)

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

RAE (i)  deep blue colour.

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

é The molecular formula of two straight chain hydrocarbons is C,H,.

(a)  Give the general formula of the homologous series to which the hydrocarbons belong.
(1 mark)

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

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

(b)  Draw the structures of the two compounds and give their names. (2 marks) .
................... ﬁ‘*‘)(v‘f{\/‘(fﬁﬁ’” i
| %
h—C=Cc—Cc—C~H W=C-Czg-C—HY - EEE e R
Lo D fressansacs [ s (e T e s -
B W 8 B hH
C Iy A ...
. TEETUL Badipe Bl 3diene
Bty ne 0028 £ Shnachnces are ol
secsssersnsssassolesssssasissnasrassnrssebtsssasasasasassanasas s e e
9 Water hardness may be temporary or permanent. e
(a)  Write the formula of an ion that causes temporary hardness. (1 mark)
I o S —
L B On . o
O (b)  Temporary hardness can be removed by boilin% ive one disadvantage of using this
N method in industries. 2 (1 mark)
< X f f
2. Leaves depan’t C“Coe,/"/\ﬁcoa Seales / v which
] (TTTTT T e e e et yerre ArerRLLLLILELLEEELL bbb

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

317090 \0’[ Kenya Certificate of Secondary Education, 2023 5 .
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s 'D YS \'\\\ a \'\ on 6 L d l |
(¢)  State one method that can be used to remove permanent hardness. l ( mar)
@ - Add, \\On (,{_ Na CO_,? /‘N C\(S‘\\ WA QK}«/_QTDY'\“S“*@ ....... \ ?J’“’P‘-\?\Iq

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

---:ubts-a.?g '"'\"é_"\’i":c'}:i'("ﬁ}{ﬁfE{""'ﬁ‘é"'g’.";f'\‘;“ .,S,;Zb AT ‘)?’(‘nv\ “:\.‘T"“""“"": ..................
10 (a) Figuri 3 shows an energy lgvel diagram for the formation of hydrogen fluoride. (L may
_ ar

ba ¢ E[ Mmoo
ERE

370 Reactants

Energy
Kimol*

Y A
\

v Accept —2M0 shasin
Reaction coordinate . \.LD.l\'t G\AT wx&w\;ﬂg :
7 Reject Q10 woitked

. L Ve e
(i) enthalpy change for the formation of hydrogen fluoride;

10— e e e e e

Figure 3
Calculate the:

(1 mark)

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

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

ﬂ
11 At high temperature, hydrogen and oxygen react as shown in the followin g equation:
0,(g) +2H,(g) - 2H,0(g)
In an experiment, a mixture containing 200 cm® oxygen and 300 cm® hydrogen was heated to
form water.
(@)  Determine which gas was in excess and by how much. t)')/, (1 mark)
- by 200-150 =
. 2...2007150 = 500w
A S
e s s s sttt s b ettt e e e
: (b)  Calculate the volume of water that was formed. (1 mark)
1
' O e, 5 ...............................................................................................................
G < 2ok A R
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Q{}é(’:f' G\muib |
. R&frgc:h'ue. w

index [EEE
(c)  Explain how one could confirm that the product was pure water. (1 mark)

.............................................................................. 1

F‘!’e’tilm‘-" / ma\ \'»n{ I \ p 9, o ( / \

......................................................................... | RN S S I/‘ﬁ-«-(
Dc:‘.wsﬂ c{!- ¥z ?9\?‘3‘ { .

12 Silk and rubber are ex mples% natural polymers,

O Determum "f““)’b(n\‘“() ")(n nY ( a oeun¥ 00 < At \ atm presssn
O‘ lllllllllllllllllllllllllllllllllllllllllll

(a)  Give the name of another natural polymer. (1 mark)

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

(b)  State the sources of:  Guw fqm Tsel / w oo -

(1)  silk; (1 mark)
@) SWwam N i,
(1)  natural rubber. (1 mark)

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

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

13 (a) Give the formula of the compound referred to as rust. (1 mark)

- FﬁaogstHavO/ ...... I~ 6;103"\*:»0// ..................................

(b) Four test tubes were setup to investigate rusting of iron as shown in Figure 4. The
setup was allowed to stand for one week.

Y|
. Alr — = =] v
| 0
Nail — bl — ___— :
2
1 v 1
O
Explain why:
(1) no rusting took place in test tube IIIL (1 mark)

Absence, at '?o)a,!qe(\ (‘bo”\tj Temoves disséved ow«’n)

-------------------------------------------------------------------------------
- . .
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8
(i)  select the test tube in which there was highest amount of rust. Give a reason.

(1 mark)
& 88 .. St nccdexaled | SO i
‘ EEE] ‘/.‘:(\’ ..................................................................... l)/ P J
LA 'y lllllllllllllllllllllllllllll
4
14 (a) Avogadro’s constant is 6.02 x 10”'mol”". Determine the total number of ions that are
present in 500 em”® of 2.0 M calcium nitrate. (2 marks)

2 Mdles c‘_( C-c\u‘\();‘:))_ = SQOXT - ] o)

Hele
...................................................... Ledatraiinea i GRS «’............................................m]f«-...........-.--------u
-

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

(&)
......................... s A ol L
" T s ca

\iC:_-méBXlo + 9~K6~033X103) = |'R0G X\O. V)/

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

| 4 (1 mark)
More/ h\\cj\\er I\'.‘rg f_}' iond C"\(Nog,)n, ;"F‘OW\ KN Og //

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

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

15 Carbon(IV) oxide and methane are gases found in the atmosphere.
(a)  State one disadvantage of carbon(IV) oxide in the atmosphere. (1 mark)

........ Cavges, g woarmme /Gfeénhowfceffec’r/ﬂ

(b)  Name one source of emissions of methane into the atmosphere. (1 mark) |
Fromn "J’Ltiﬁ C‘l \ o .
~ Yedughon . nabwel g/ fexal fuel. @ﬂ‘\mxnstfdewﬂ sy e

‘"\".f\d\'\;’\\"e.d d .b \o 9(7\&“_(‘ (‘é.‘)( reahtn C’}, nv\wv'\lgk- \
a '-"'G!UM\'?'\'F“"‘\CW\‘ OV @-\-W&-m@ﬁ-‘ --------------- A’”‘( ...................................
(c) State emissions of carbon(TV) oxide into the atmosphere can be reduced. (1 mark)

- Beduehon,..of.. e A §35) e\%\\f“ﬁjﬂw@/wg'

- Tree’?\““'\_“’\f’) ........... [syrmm———— M} ...........................
—_ _Scw\khwf) SN Hy:}ern_'ﬁcate of Secondary Education, 2023
70296\"6@(\ exve gy 'E{i?/fjf*\' o vl ldﬂ,f '

— e *
: O:(’ ’g@:: ce Y:f:_@zt Sfe,en\'\m(ie& ” i
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L‘\”\H’\:i D - g8 e, _‘\'C‘;
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16 5.70g of a chloride of element D was found to contain 4.55g of chlorine,

(@)  Determine the empirical éonnula of the chloride (D = 27.0; C\Il =35.5). (2 marks)
o=
o : : A A
...... “‘R“'\C\t-\_.l.f=°‘t"%1€:’3.a_if_>'—¢)\15 Xa
'Rr" ey
6  Mde vaho o onag e ST
.............................................. o e i TN RV T VLY Y A 7 e VA

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

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

(b)  Given that the relative formula mass of the chloride is 267, determine its molecular

® formula. (DC\ %) n = 263 (1 mark)
............................................... B850 2R6F X o

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

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

17 Table 2 shows the boiling points of ethane, butane and ethanol.
(H=1.0;C=12.0;0=16.0) :

o
QO
v
l\:
O_»av)rmd

Table 2

Compound CH,CH, CHJCH1CH2CH3 CHsCH20H
Relative molecular mass 30 58 46
Boiling point, °C - 88.6 -0.5 - 785

3«3‘. more  covalent boad (- Eﬁg \

0 Give reasons for the following:

10]
: S
(a)  boiling point of butane is higher than that of ethane; /E (1% marks)
l W)

Bilene hot |y igher. roacc /avo ecrodecates | |onaer Carbon vy
I 'V(i"j\r\ Aex wag) ¢

More carbon aterd hence hot  chonger

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

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

(b) boiling point of ethanol is higher than that of butane. / (1% marks)
...... Eifond. hes.. hadeaen bond o - s sdvencer
e —_ e bbb LU TR srasenstsenrny u

oY) _fen weak  van  der  Wag| foce ... butane

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

-------
..............................................................................................................................................
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D'e.e*cc;\'i\n‘b f% ke wnetals wo il '\,L.'ZC\:‘_@\’
10 Ce 77 i\,[? o, '1.%6 . |
calcium metals were p aced in test tubes contaming

Small pieces of beryllium, magnesium and e
nedvedd  with lein indicator as shown in Figure 5.

cold distilled water mixed with phenolphtha
R ~ ~ - -~
W —] —
s b = s
] - - e
Bumuum-—@ Mngneslum—a@ Calclum — \;_,——
] 1 mn

Figure 5

State and explain the observations that were made in each of the following test tubes:

Test tube [; X8 0ol Reovet _ (1 mark)
Vo vin . ke soln  fermaw Cdmﬂeiir
. 2
.................. Vo Bejecd Ve dhtemable. Chtnn e
Test tube II; (1 mark)

__Bues/ Pnk ')éo\m“‘ foon....agter Some Tme -
.......... '.\./.\3...."’60*6*3 s\ A with  wealer T2 foom L\j}(cﬁ).::.

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

(1 mark)

 Bables/ Ecrarveconce [Sobn PaeedS oW
.......... R AT A ST, N AR

A laboratory assistant wanted to investigate the effect of an electric current on substances.
Figure 6 shows arrangement of the apparatus used.

|

_/"j‘.\

L

Graphite :'

.

5

O

Mercury—|
(a)  in A, the bulb did not light up and no ele(yolysis took place; )/ (1 mark)
H: N 4 ok
................ exane.. X a. . nen-conducter yahas ne frée fons/.
( N Hemweﬁo\“oﬂ"e‘ema\l 2 W s mi\\ia&m .......
Kenya Certificate of Secondary Eiucaﬁon, 2023 v
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([
(®)  in B, the bulb lit but no clectrolysis took place; )/ (1 mark)
) ’b ’ N A ~
Mme'L xS o melal //n)cab cwﬂdwC&‘f’..f.‘....:'.(...f;:!-.f.'-.f..-;!.*.‘..f..«..l.(./lrm e\oeriined €
B SR vt NG G2 COndu ol LMY NS el o
xm Nence balh Ll ) ) camnel...be. decompsted bec,. se
S o I Dl Y €

= it ow an f‘\-(‘\Y'\t"\,\‘\' ( [W) ,‘/J; (G(M ol .LA(,L\C.({)&)
(¢)  inC, the bulb lit and clectrolysis took place. ('3"‘ '1“5“61@}1&19

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

lechic  curren "‘//** ...... deconprtec/l o are

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

-----------

cj,\_(;a—o\h‘f (X ¢ CD' SCL\"“{jed’

20 Carbon - 14 , C,isa radioactive isotope of carbon. It decays to fo'ﬁﬁ’a isotope of nitlogen
(Atomic numbers of : N = 7,C=6).

(a) Write a nuclear equation for the decay process.

|
........................ ft ....................... Lo AR A

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

(b) Archeologists calculate the age of organic matter using the proportion of carbon - 14
present and the half-life of carbon -14.

(i) State what is meant by the term half-life of carbop - 14. (1 mark)
the quani o

S (1 VR, PN FpA.fodioachive  siadence =

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

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

(i)  Given that the half-life of carbon -14 is 5570 years, calculate the age of a piece

.1
of bone found to contain 6 as much carbon -14 a5 living matter,

(1 mark)
\-t," ....... Ay T .I:. P ‘tii ........ o V)g‘ .........................................
S S S 8. 2. Mg Lves
............................... ’be':;xswaaagorem Y
T
E— Y ol e R AL 1 2 > hal, 7 T-nm

,G 4 P-4 A (8 2- ....................... 5 -‘70 l/\/
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. : i e student
A student used the following procedure when standardising sodium l}édgoi{ﬁailfd};ochloﬁc
placed 25.00 cm?® of the hydroxide in a conical flask and titrated 1t W1 ; t:the soid.
acid using phenolphthalein indicator. The average titre was 21 .50 cm Ohave  reeted the titre 5
State and explain how each of the following steps in the procedure may .

value: .
: - . ine it; (1 mark)!
(a) the student rinsed the conical flask with the sodium hydroxide before using 1t; ( ):

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

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

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

(b) the student did not rinse the freshly cleaned burette with the hydrochloric acid before g
filling it; Vv (1 mark) i3

AN
e b\-k\’eﬁ‘(ﬁ,_"_q, 1(-8/( Clean.) i

22

| O/LF;I;O%

The setup shown in Figure 7 (a) was used to determine the approximate percentages of the
major components of air.

ey | sewosmm
h
Gas jar Nod E g
h e ar C‘_. ) i
y l/| - - EIEE 2
|__Phosphorus -
Water — }—
trough. v e Tl imC R
T(a) 7(®)
Figure 7
(@)  Complete Figure 7 (b) to show the setup after it was left standing until no further
changes were observed. (1 mark)
Kenya Certificate of Secondary Education, 2023
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Me-ci’Sure ke

\,\{,@\d azg‘ gars \)'c\r n.loéue ot er \eve\ .\n "{é\)J "\L
a0 Whan thece K13 A8 @r’ﬂ\&r c\,\avt_c)e,m TCb)ih_f.

(b)  Explain how the percentages of the major components of air are calculated. (2 marks)

o . ‘ . 1 e i
.................. A"‘K/‘\Chf\“’—annp“mvx\”b..,,.:"\"li?ﬂ\ooﬂl/\
@
................. ¥
.................. .. haglvve compon o e 80900
13 The heat energy value of a fuel is defined as the amount of energy produced by 1.0 gram of
gy p
the fuel. (C=12.0, =10 0 = 16.0)
(a) Calculate the heat energy values of the fuels, hydrogen and ethanol and complete
Table 3
é{:‘ Table 3
?% Fuel Enthalpy of Combustion (kJmol") |Heat energy value kJg!
AL v
@ H, 286.0 = = %3
(3710 .
(1 mark)
(b)  Other than its heat energy value, state one advantage of using hydrogen and ethanol as
fuels:
(i) hydrogen; ./‘ (1 mark)
Peduces oq“‘er/wh\chdou“oi‘?O\\u?etmvmm&*
(11) . ethanol.

w3 conewable. o m%qén@@t/okaqf/
o Rasi.. .. J\Dré»// ..... Boty Yo Newapock \
4

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

........................
¥

shown in Figure 8 and complete Ta

ble 4 by giving
the names that describe the type of structure and bonding in each substance.
0
»
<
b 7 -
I
O
M
Figure 8
Kenya Certificate o, Secondary Education, 2023
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Yecm (C{;‘nm’f) 2

14 .
Table 4 Mgt vised e
Substances L \/M
V%
@ Structure G\de oS G“- anX Cogq\fzv\“(//\\om\-c/?vlc,\e_ o ..
Bonding \or\\'c, / Eec}fvda\-éw\"‘ \):y Co walent l)‘{r

(2 marks) |

25  State one physical property that would suggest the presence of each of the following gases

from a leaking gas cylinder:

(@ HS

SeAE
ESE (1 mark)

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

........................................................................................................................................................ 6y «
b N.O 1 mark
® No | A (1 mark)
Sw%Todmr/?\ecmvﬁ ........ RN e e
© Cy T (1 mark)
e Gxeenz 0 [ ﬂe‘\fw:)‘““lkj“ff ...... 3
:
......................................................................................................................................................... v!
Dt
26 (@)  Give the names of the type of compounds whose reaction is described as: ‘3'
(1) esterification; (1 mark):
; 2
/IMV‘MO\G/&L&O@\\Q .......... & V\d”kﬂmé\//"{@?\d ........ WK
o (lmark)
&) 4. Eat [0 fEstencand/Lip ... and... KO oaoH
(b) State the importance of vulcanisation. 5 (lmark)
v o
./\ ...... Aenwlg o Sibogr A < MYE
e W\é»rth/ ..... Mavm\j‘obvr ..... =lseonfer)
‘ 8 31150 Kenya Certificate of. Secondary Education, 2023
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27 Figure 9 shows a sety

P used to separate a mixture of two liquids, Q (boiling point 117°C)
and R (boiling point 103°C).

1
Thermometer—

=-Water in
&%E Clamp
E&E

Condenser

Clamp

Water out/

Fractionating column

]
Figure 9
. Identify three mistakes in this setup. Give a reason in each case.
i 1 mark
Mistake 1 | \/l/u | ( )
hermemeler i Joo e wede Tio Gelumn

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

OV honld be ot Be  on

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

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

.................................................
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Mistake 2 /V

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

s
T\\E L\‘ﬂf\.(éf \‘Yx\i(?, X"‘r\\b\»\g’,\’ L. E

THIS IS THE LAST PRINTED PAGE.
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