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(2 marks)
| Mk

(b)  The atomic number of phosphorus is 15. Draw a dot () and cross (x) diagram for the
compound formed when phosphorus reacts with chlorine, atomic number 17. (1 mark).
.. XY { S
(¥} b ma(
$ Cl=t, P2 s N
e »"EC e
e J
: 4
2 (a)  State the condition under which-a-Bfinsen burner produces a luminous flame, (1 mark)
N ladle Deeet
.............................................................................................................
(b)  Write an equation for the reaction that takes place in a luminous flame assuming the
\}90 ’éjgboratory gas is butane. (1 mark)
3 ‘O@i‘ C’t{ﬁﬁg@w‘f"f‘ozw‘>C5)T560g1(_“§ﬁ ‘(5} ....
oy X
y : - - b LD, s
\d ...C'.I(L,H{Uw ..... it -B-Qz-@- ...... >C@C0@ ................. G | o —
(c)  One of the regions in the non-luminous flame is the unburnt gas region. Describe how the
presence of this region can be shown using a wooden splint. (1 mark)

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

e Tecieq.....ob Ao oddle. vaﬂmﬂsufvbﬂf\tm
‘hrlmmhf;ljd«e ....... pRlene...... %uﬂ@(mﬁ@@( ..... /
Nlourite U
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3. (@)  Theeleme i
nts sodium, magnesium and aluminj
Select tl ; X minium belong to group I, 11 and 111 tively.
A Zf [gcl/ment with the highest electrical conductivity and give a reason.resp(ef rl::ﬂz)
....................... <. Ma 2. delomlsed.. o wiite Ne 2 M,
..... xS - S AN S T < 57 | YW e S
(b)  Complete Table 1 to show the products of electrolysis for concentrated sodium chloride
and molten sodium chloride. | aet
) CPV oA -
Tablel NG %uOW
Compound Anode Cathode ]
C trated sodi lori
oncentrated sodium chloride G [ 3 {/(2 \/l/b /
Molten sodium chloride < ( 5 V/}z Na \/1/1 }
) (2 marks)
4. A small piece of sodium metal was placed ina beaker containing pure water.
(a) State two observations made during the reaction. (1 mark)
: ‘ P
Nedal.. dark vie, {uface wore . o e
Meble Lo A SINeY boatlll oo
.............................. — g
roduces.. Mg e ek etjercellobblel 2 -
""7 calLeY €@ L 3 in is added to
() \Stgt eLa\n}i explainLHOthef observation made when a drop of phenolphtha[em is ?1 o
3 the mixture in the beaker. Vet I k@)j@
o % an. A=,
\\9 & Tue (oluton, AUl PO 2EmR ﬁ;/t ...............
NS i
a - )Y © g «S e rm .............. "/'(L/ ...........................
R Solude ... oDl a8 . - _—
¢ ot advisable to carry out this experiment using POrassit '

&) (c)  Explain whyit is n

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

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

o
---------
.........
............
..........
----------------------
............
...........
........
.......
.....
.......
---------
---------------
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K] excess copper  NiRtal D OO MO~

5. Describe how a pure sample of copper(I]) nitrate crystals can be prepared using recycled copper '1.

; ‘ (3 marks)
wire. \/\/ 7 o | " arks) |
Hoal Herozper. 08 R 40, B0 Lt O ~

By i
A Coal). .. AL HINDe o ol Cotn NOD TR
to. oo Sxcess... ol deat. . due. Attt A0 akin®) |
- : : >

Lon@lloss.... A0 o0l Gform. . cgﬁalfbgwcg&/f@lf ...........

s

6. The follovs{ing apparatus and chemicals are used to investigate the percentage of air used when
Iron rusts: 1ron filings, 100 ml measuring cylinder, trough and water.

(a) Draw a setup of the experiment. \/\ i (2 marks)

%\LT\CDQP{.\/(/L

(b) Write an expression to show how the percentage of air used is calculated at the end of the -
experiment. (1 mark)

\

Iritel) —_Pﬁl/‘t %l‘ aiy CD(LU‘O/\" »ﬁm} L\QE/ML’QZ( avy (’D(blﬂ?f)?(l@? :

D R e NS L L L LR L L LT o LA s Teesesvercsuncsnsdessisroeasteserer eV T i ecnenna

D { 0ol hugb&: o alr Colunn
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igure 1 shows a graph of atomic radius of some group I and group II elements.
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Figure 1
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(a)  Explain why the atomic radius of sodium is higher than that of:
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8.

(i)  magnesium. Mj 2 2 Nov Mg ri -

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

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

N4

6

28

(b)  Predict the atomic radius of calcium.

e B0 PO R U
(/2 /}CC‘" ’\Q’\DLfoj o Ntve ﬁyé{?m %ﬂij -

Compound'D with formula, C,H,, was reacted with excess hydrogen chloride gas.

(a) Give the name of compound D.

Propgoe)qpm?ﬁf ....... = ( P

(b)  Draw two pogible sgﬁuc

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

(1 mar

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

‘ (1 mark)
(1 mark)
a-diene, .
l;( H a3 (2 marks)

tqufs of the products formed.

el */Cf?-@,“ﬁ .................... 0 A St . SN L.
aocl bR
............................. e
17b 1 S 2[1 ........... 4,{ ............ f'( ...................
lllllllllllllllllllll f » o;‘:- -nq."—l-'-C-:-;-'-- e pmt sesmsasea .
o Cl- ¢ -Cc—<
............................. cal ..ﬁz.....{-/{.._.lf... i shraenpisasnyonsdiie

Study the setup in Figure 2 and answer the questions that follow.

Dry_ o ——

carbon(II) oxide

NN

NN\

~

——> To suction pump

Boiling tube

Calcium hydroxide

solution

o L
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(@)  State the i
Precaution t} ; :
On that should be taken in carrying out the experiment, Giye a reason.
.(.- ool | r\/\ (1 mark)
LRl AT R N o WIS T (8] SR C/.’./.’.’.-?.r..f.}é.‘).(:’.f.(. ’7”0/%”’
Gl i Pelomoc. Ny
............. T2 ¥ At amesnan s o st e
(b)  State the observations made in the boiling tube. (¥marks)
N~ § L , 7 ;
Nﬂltewi ...... W d 0 el ofermed " oolarl, i
...T}I?. ..... G ’P{\SE ....... 2 ( DZD(”(jecg‘gL,wbbn ' 1//’/
............. s
10.  Consider the following reaction:
N,(g) + 3H,(g) = 2NH,(g)
The enthalpy change is —92.4kJ per mole of nitrogen. Y(\"Sg i
of
. L oX®
(a) Give the enthalpy change per mole of ammonizll. m}}l@ ‘e (1 mark)
~ 9o 7. o [(2LatFty o0
N . 20 Y A L R S8
(b) State and explain how each of the following affects the yield of ammonia:
i Increase in temperature. (1 mark)
@ p

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

Teralure J2¢ bl oSard realttidn g -awures
(ii)  Finely divided irog/[ g

Qockwsard. reackRn... i e -

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

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

.
-----------
-------------
-----------
..............
-------------------------------------
--------
---------------
----------------
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8
1. Study the flow chart in Figure 3 and answer the questions that follow.
Solid E Aqueous sodiym
hydroxide
Chlorine gaé ‘ o
Concentrated
hydrochloric acid Chamber 1 e Chamber 2
Figure 3

(@  Identify solid E.

(1 mark)
Pita, xmﬂmmgmniei\“bib\/\qun@iewbx‘ ..... ( ............... |
lead (V) oxide - : 4
(b)  Name the type of reaction that takes place in chamber ) (1 mark)
Sedilogdation T
(c) Write an equation for the reaction that takes place in chamber 2. (1 mark) ;
' + INaDH . —> Nal o ~;
/-[L{J) ........ .. £ F\F({{(\y ...... . ’\ a(log.z‘—Na.D[[‘ffjg{f?ng
12, Compounds H and J have the following structures, i
CH, EII
l P
CHJ———CH!—-C——CHI—?—OH
l
H H
Compound H

CH, — CH, — CH, — COOH
Compound J

(a)  Give the names of:

() Compound H.
2 - Maﬁg’?afﬁm _ 1=ol

. R are
...............

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

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

....... (.

T Trasssavesnmanasasasiien

.....
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(i)  Compound J. (1 mark)

(b)  State the conditions necessary for 1T and J to react {1 mark)
I e L1
............ et LA o Tl SO
; A r ‘ ‘ ) ’l
............ \\wnﬂl/[w)(/f/)(_
13.  Rhombic sulphur is one of the allotropes of sulphur.
(1 mark)

(a)  Draw the structure of rthombic sulphur.

(b)  Describe the observations made when rhombic sulphur is heated from room temperature

until it boils. w_{/ BN Bz © L mark)y
SMelto. Aliel. front. Snker... EL A T .l L AR

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

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

-----------------------------------------------------------------------------------------------------------------------
.......................
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14.  The molar enthalpy of solution for potassium sulphate (K,S0,) is +23.8kJ.
(@)  On the axes provided, draw a labelled ener - o |
. ’ gy level diagram for t ,
potassium sulphate in water. c gram for the dlssolutlon;z occ;sskcq)f b |
A S |
¥ z- -~
2k L) ¥ “SDLI(‘TTJ “Z
A - o e - }‘ :
Energy EM )
M
‘Kz’m 2 +1,0
— >
Reaction progress
(b)  Calculate the enthalpy change when 5.22g of potassium sulphate is completely dis‘:solved
in water (K =39.0; $=32.0,0= 16.0). (1/£nark)
O T o i S
.................. L 7%‘//%).3
L. o
PN Y S L pend T
...................................... @ﬁﬁ
i g V1 \»°
XL A TR A S

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

Scanned with CamScanner



11

15. (a) State Gay-Lussac’s law. (1 mark)

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

gafenu...d erperature. £ Fregue beine (andd/t.....

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

(b) 180 cm’ of nitrogen(II) oxide gas was reacted with 400 cm’ of oxygen gas.

(1) Write an equation for the reaction. (1 mark)
<LND
QND@ ..... + D.?.,gg—ﬁ ................ 36‘) ...................................................
(ii)  Calculate the total volume of the gases at the end of the reaction. 2 marks)
......... N0 00y *>2ND;§}
..................................... 5 /_)l//l/_L
O TR zload.  UBDIS A2 TPzl
ot B NOp = BDA N 5
ey | ~ A 2l
(ofal =18 Y2 :‘”—fw"(&m ..............................
...................................... ; o
S

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

- eesssasessaassessaaniITeRRERY

- cesssasns .. teassmecsmssesesanssdasmETERITSaitET

eessasessseanssesases . :
eesssmssassInasssacesnoee

etsesssscssnesnane

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



16.

Describe how the eetup in Figore 4 con be

raA ®

YINSG

o dvetiggeh between S0 Oem’ of 0 2M

(1 marks)

¥ . 4 L 3o ? Ty s Moy g poag A add e b PPTTITE & t
hydrochloric acid and 50 Gem” of 0 2 M ethanoie scad meoing preces of @ length of magnesium

ribbon and a stop watch

Figure 4

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

r 7 ™\
corlt £~ N 1. 4
A V LA
..... . eemmeertessearas . -

1

e expenmenk

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

a0 N abaa. 10 s
181 N B A Q(p' ‘L.Il».@.:‘.'.‘ .0 TR0ty p e e

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

Nreat e % XPenmenk. OO H e, Bter  TAr

L

-

gdoreiCoeq 1S Seeordei @ oo
. 3 =

-----------

X
J

I — g fgwuedkprﬂﬂwézm‘.iﬁﬂw
“.3 ~

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

] - r_} ur. /'\ "‘(.," -

reRay

g 4D = -
lsaer NohaR, & Tle §
R R L L e L L L S T

(Eenas 1D 'f‘\{;ﬂ}_r' Lhrt g4
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.....................................................
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.

17. ' di 1t a :
7. Descnbe how dilute nitric(V) acid and blue litmus papers can be used to distinguish between
solid samples of sodium carbonate and sodium sulphite. (3 marks)

—-— i n

{ # J -~ -"_‘y - 4 ¢ L-. — 1 . . ) .
LO..... VL J*':’?:.F“J’%E:’«‘)b?.fc"ﬂ’“?l ..... Lotk SaFes..

) ‘ _I | 39 (A "/1.' IR ~ ) { r ) s .
add AL HND; Vi Yare, . w38t Buk T O Per.al e
- L
P ” X . ) A/‘i ) % z o |

(oot O e ot mtules T AN o2 ﬁ-“WDUTN’L’(

bl duereaider O0C S €

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

1) ~ £ 1
trter] )J.an P4 77 Lid= { € L
..... B etnsaenraryeseee

A R isisesnarsinsacenninsainTed e nei St e mcacassrereesnse i
-~ ] L i ’ S— f 3 < - N A 4 | 13 ’71{ ‘f
> Cramiv# L—,wa‘ g~ 1L i~ 1T s a L){J Y i A
100 75 - TROTRILS ¢ ) "8 PR et S B 7o L AT f A oet SN PRve e BREI I,
<]

- Iy
Y
Y J‘ =
esnssasternustasntTsacrsnatssrsnanee

i
---‘;‘,{1\.4—--.;".’( ...... AL Sevanasrenasssnss RNessvasasasnsen

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

extrzct 2 pure sample of sunflower otl.

18. (a)  Describe how propanone can be used 10
(2 marks)

g orter, 8 e g

Corully  Hhe 2uUMleeYr S 08R00C
---------------------------- -~ - ~ A SAAABAARS 3 AN e S s SR s s mANIRARSRS AR cesatetsBessdsidssuTeORRaran
hd i = T B ‘
1d T D (e MNHe & lp Cant V1L leave e extract

a0t to Exapomte

o ianRassbaisiananessasesesstesneseseree

| P}

)‘ vy

? 5 ’ 1 L b
IV 1 ¥ AW ¢ > o -
e canehibey 5 . srmmaansssssThesrasssaasiesaiere

——

NtrsamaEsEARARATTONIEIARERRRES

ppppprpererrrrT e TETTIELIIIS LAl b PEEET TR

1zble for the extraction of sunflower oil.
(1 mark)

Sronsde solution o nol sul

(b)  State why sodsm byd

! ; 2 132 1l {TUg; & l)

. o F <
r g p fire Y ¥ g e
e | ~ - - . - cawsana - B T T e e L ELL L L L SR it seasmemeravey
p—
r
“f ¥ } .oy
® - il S - - —— ~—— - PRRPNPSE - ¢;«04.!|l-l;h.p.A"‘.A.-l.."--‘.DI.,‘-.II.'D" ...... arprmrarasATATEsS
"
#,
&~
-
—
&1
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19. 315 _cm3 of concentrated nitric(V) acid was diluted to 500cm?, 10.0cm?® of the dilute acid
required 25.0cm® of 0.4 M sodium hydroxide for neutralisation.

(a)  Calculate concentration of the:

(1)  dilute acid. (1 mark)

oz
1o 0D

........ /DDLKIDD@““t u 1//1[&

......................... [ ressssrss s R R TR AR

(i)  concentrated acid. (1 mark)

dxSen =T M,

- 1..(§M/ ....... /7) ...........................................................

e
(b)  State the correct method for diluting the concentrated nitric(V) acid (1 mark)

----------------------------------------------------------------------------------------------------------------------------------------------
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(1 mark)
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(b)  The half-life of nuclide X is 47 minutes. Determine the percentage of nuclide X that
remains after 188 minutes. (2 marks)

MR L L N

.......... :...-------5..-u-..n--..u--..-.'::..g .n....unnnuuunu-n-n-(Anu-n-----uutv?‘;‘{-—-----------uuu-n..-........
o' 3D >202T —

RER L gl o P SO PN
o = P{ S 2. = lop % \/ _

RONESPSSRTUIIR. oSN LA TOY Vi il onimsacs o

21.  Aluminium is extracted from aluminium oxide by electrolysis.

(@)  Other than the cost of electricity, give another reason why this method is expensive.
(1 mark)

Tl/\.gjmphrf;(’ar’laf—b ...... Laag %Dbg ..... mFét("J .................
Jarisdically...Since. b ... Dbded by a2 C0, ..

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

(b)  Calculate the mass of aluminium obtained when a cutrent of 20A is used for 5 hours.
(1 Faraday = 96500 C; Al = 27.0) \//[/Z : (2 marks)

(p:-l = ALK boklo S &D,DO'DC G

D L R Y R N R R R T R T D R R TR

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

................. X TSP
.................. LA X 2T =8 ;55"8‘&31/1

Mo v etoeneasmnnanvesseaeseioveataassenesennneaoatnnaanaToTaraanasetsoenio e iiossetiTNNETATIeeetiNtiatItIitItIIITIINIttITINAN T I Nt RS IRSSS

22.  Explain each of the following observations:

(a)  Articles made of copper turn green when left exposed in air over a long period ot(‘ time.k)
! 1 mar

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

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

Kenya Certificate of Secondary Education, 2021
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(b)  Addition of a

queous ammonia i i
blue solution. to a solution containing copper(Il) ions produces a deep

(1 mark)

(a)

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

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

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

A the, agl. Sf 806, lend..of.an St empmred @
ve NMase of Yo & (aden— 12

(b) A compound of carbon and element X with formula, CX| contains 3.6% c(grbon by mass.

\ Calculate the relative atomic mass of X. y Eaz (2 marks)

M i - G-
L Xy . ¢ A, !

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

% * -
\b% 14 RO i i L L PR
. 20 ( o
[l'? HE VT oonend { ..................... = 1 .............. ﬁ ........................................... "C ...................................
- ¥ fs (‘a . . .
CRE L (S S— a2 W il SN LEDAe Y seE
2w N L po A U L2 =

(7 'ﬁ‘.’; ........................................................................... ,,4&........... o ........’;.L?}.“. ...... ;’.-3-2-’{-..
é,f‘ . _ € at D2 l/‘ j‘/ 4‘
Carbon(11) oxide can be prepared by dehydration of ethanedioic acid. -~ i
z-
(a)  Complete the following equation to show the reaction that takes place. (1 mark)
'Al’ﬂ '\‘,;\» 1 P 5 /”/'\ =z —?—z D "‘E ‘b( .
nootale s (D, 2 (02 2 MOy ypelfiee I
e AR S,
............................................................................................................... 3..1‘t£.\./.............._...
(b)  Name another reagent that can be used to prepare carbon(II) oxide by dehydration.
v ) J — (1 mark)
Yieb-anpi G bl L S
asesisscnssrasitersraceadgdednbcadmiananansens ( 2
j - i _;
Jediun?  NRanpate o\
Kenya Certificate of Secondary Education, 2021 r
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Figure 6 shows an incomplete diagram of a setup for laboratory preparation of nitrogen gas.

Solution of - .

ammonium /I\ /{

chloride and | I
. Heat,

sodium nitrite - }/L L/I/

Figure 6

Complete the setup in Figure 6 to show how nitrogen gas can be collected. (2 marks)

using this setup is purer than that obtained from air. Give a reason.

The nitrogen prepared
(1 mark)

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

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

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



H g

26. Hydrazine, H | |

N — N .
Table 2, ¢ N

=~ H is used a p
alculate the cntha & Tk |

n T\“-":l‘f"-’; | § S $¥as 1

: xet NE the Bandt « :
Ipy chane 5 N WL Snergieg
Py che nge for combustion af hvdrarine =S

Nsz(l) +O,(8) — N.(p) 4 2H O p)y

Tahble 2
Bond Energy kJ/maol

—H 38R
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A7 8 -(a) Table 3 gives the standard reduction potentials of some group VII clements.
Table 3
Reduction equations E'/V
CL +2e — 2CI 4136
Br, +2e — 2Br- +1.07
I, +2e— 21" +0.54
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