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1. a) Distinguish between ionization energy and electron affinity. (2mks)
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b) “The atomic number of A and B are 9 and 17 respectively. Compare the electron affinity of

A andB Explain . | O&mkj)
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2 The graph below shows the solubility of potassium chloride and potassium chlojate (V) against

temperature on the same axes. Use the graph to answer the question that follow:

i Solubili:ty in‘gfloqg.‘-c}f waté.f; e

Determine ‘ B R O
1) the temperature when the solublhty of potassmm chloride equals the solubility of
- potassium chlorate (V) 2 3 / B, S L I ({2 mark)
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i) - the solublhty of potassinn. chIorate(V) at SOOC . / (,ﬁz mark)
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iti)  the mass of polassmm chiloride that wﬁl c"ysta1117e out when its salurated solution
at 70°C is cooled to 30°C. - 74 (Pmarks)
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i 2 ~ Natural rubber has the formula it
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a) Draw the structure of the monomer of rubber. \/| (A H (1mark)
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b) The rubber has a molecular of 102,000. Calculate the number of monomeric units which

(1mark)

make up the natural rubber, (C=12, H=1

=12, )
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Lf_ - Carbon (IV) oxide was bubbled through concentrated sodium hydroxide solution and no visible
change was observed but when bubbled through calcium hydroxide solution for a short time, a

white precipitate was formed. Explain. (2marks) /
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5 Study the scheme below and answer the questions that follow.

Whike solid Hegt | colourtess gasx NHayg [white fame ¥
-+ Conc. Ha50,
Metal burmns in gas v Water

heat with

Pale green/yellow gas'v Solution Z

solid W

I




a) Write an equation for the formation of white fumes Y. R-eVv (1 mark)

............................................................. seayofee ..........................J_z.................
b) What is the function of solid W in the reaction? (1 mark)
............... O ki Vo gt e hzen WUl hy i
e S I e rmeig Mo fee MG )
c) Identify gas V. / ’ (1 mark)
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The set-up below shows the catalytic oxidation of ammonia in the laboratory

Red hot platinum
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b) o [Write a chemical equation for the first reaction 1 taking place in the beaker (1 mark)
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7. ' Using an energy cycle diagram, calculate the standard enthalpy change of formation of carbon

disulphide. (3 marks)
SeytOs —* 50y AH=-294K J/mol
CH20yH302(g) memep. CO25+28 00y AH=-1072K J/mol
CloytOag) mmom—p  COp(e) AH=-393KJ/mol
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8 A bicycle was found to hold a maximum volume of 990 em? at s.t.p. On one hot sunny day the

g = 2298 ¥ (-343)

temperature was 30°C and pressure 800mmHg. The rider inflated the tyre. Explain what

happened. (show your calculations Standard temperature and pressure=0°C and 760mmHg

1‘especti\>ely) ~ (3 marks)
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9.A magnesium ribbon sample was heated in separate VOIu’TeS of pure oxygen and air.
a) In which sample was the mass of the product }{ghe ? Explain. 2 Marks) \,f -
P i -V ‘ - E
SSaengla. behed Wk Al S AT T Y (B N (Yo T ToN
Lok ‘.\.’f‘}.‘.‘.”fj\}’i}:.,..‘.i‘;"_....:‘; L SO o hmeerurs s :
b) Write the equations for the reactions in the sample Wi}h air. (2Marks)
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(i)  State the confirmatory test for gas R. (1 mark)

(iii) Expiain why solid Q collects further away from the heated aluminium. (1 mark)

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

(iv)  Sodium chloride also known as rock salt is preferred to any other chloride in the

(1 mark)

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

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

11.Name and give the formula of:

a) The chief ore from which zinc is extracted 2 !_ B "(‘JI Mark)
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¢) The ore is concentrated by froth floatation. What is froth floatation? (1 Mark)
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2.The se.'t-"up_below was used during the electrolysis of 100cm® of 2M copper (1) sulphate solution using

1ert electrodes, ' ¢ 1 ) C
—\4 . W - € >

(% A current of 4A was passed through 100cm3 of 2M copper (1I) sulphate solution for 2 hours 20
mmutes Calculate the amount of copper in the remaining solut10n after the experiment. (Cu=63.5,

— 6 1
1F=9 500(2 oy a7 £L5 qm e (3 marks)
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/ /’f Use the cell represented below to answer the questions that follow.
Cre /M Cr aq MM Fe™ gy Fes) |
V4
(a) Write the equa/tiorg{f-‘or the cell reactlgn ()) 2 "}; (1 mark)
) Cs . y { ; ) 3 ' .
J\C’\(lgls)‘\”!/T‘Q ............... }\L"s"‘-i;_)g—l—lzg\)]]{ ..... SRS b RS s ).-.Q)...i,.._q./._,r ..............
(b) If the e.m.f. of the cell is +0.30 volts and the E° value for Fe " aqy/Feg) is -0. 44 ﬁnd the E°of Cr*
@ / Cr (2 marks)
OﬁOL‘°+Q’*1-/\ ............................................................
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The table below gives some properties of chlorides of period three clements A, Band C. Study it

............................. \
TP, . O~ - LW R— (....?ik%.%f..::fJ. ...... ;...)iv.\:w\.m.f.}...ss RS

and answer the questions the questions that follow.

Chloride of element | Melting point Boiling point

A -101 -35
B 714 1407
C -7 60

(a) ~ Name the type of bond that most l1kely exists in the chloride of element A (1mark)
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15.

16.

1z

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

(b)  What type of bond exists in chloride of eleme

n? ] (1mark)

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

Hydrogen sulphide gas is bubbled into two separate solutions of metallic nitrate as represented in

the flow chart below.

h 4

Blue solution

Black solid W

sulphide

Hydrogen

¥

(@)  Identify the cation present in

y

Brown solution

A4

¥

Green solution Q

I. Blue solution (1mark)
()J 'T/ Ty ()( \ Kl i ) AL
.............................. "\r‘f’d’u .......................,.......................................
II Brown sol tion (1mark)
'ﬁ; - \ \,b\,\("\\,_& ) | Sy \/
(b)  Write an ionic equation for the formation of black solid W (1mark)
P G N > ;
............... C""\ ‘i")_ .Lmu;t"uség)’\”}mﬁ 7’
Complete the table below (2marks)
Indicator Colour in
H'g) | OHg ,
phenolphthalein Chlow st N | pine -y Koge
Methyl orange Pinte g {_\(OL [0‘ Ty .

v -

L

The third member of the alkenes is converted to its corresponding saturated hydrocarbon by

hydrogenation. Using the bong energy values given below, answer the questions that follow.,

Bond Bond energy kJ/mol
H- H 432
= 610
C-C 346
C-H 413
{ (€ | i [ ( { lll L




ol ek o c=c o frmshe = -H) + c-C

ﬁ;’*""?‘ o ‘/ | — (e / '\a,/f

Determine the enthalpy change for the coh‘*)érl'sio of the third member of the alkenes to its S se

corresponﬂing saturated h@drocarbon by hydrogenation. oW l+  (Qmarks) =
L=2C-C-CH bW sy b b b loh | cogy—clbe
0D . i N L [ \ ! o
o4 e noog e M = —)3okyh
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ey F2AX 3G 4o LB . . L wrie’
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|8.  Consider the chromate (V1) /dichromate (VI) equilibrium system described by the ionic equation
below.
2Cr0% gyt 2H gy > Cr207% g +H20 @
Yellow Orange
(a) What is meant bythe term dynamic equilibrium (1mark)
S T}’.’;)@ 0.5 .Lan ik adloomcs, Ry SR 0 A SO R (P
............ é’/e.i.&*f:f(....3\3...@:’?.\...":}7...'L.%:’.%E‘{??-.%ff":fir()...?f??.?.«.........\ }
n‘( I\A@'\J E/‘-’?,(’_' '
(b)  What observation would be made when N OH(ag) solution is added to the mixture above?
. , M
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2. A stud;nt used the reaction between steagl and heated magnesium mé?f':il\J f(%"gé)iiéct a’&ﬁ sample of

ydrogen gas. Complete the diagram to collect the gas. (2 marks)

Magnesium xibbon -~ . / |
glasswool . (-

Soakediin ivates:
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Heat  Heat / ! ﬂ -
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The following diagram represents a set-up showing how changes of state from solid to liquid C o cl
uld be investigated.
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(2 marks)

Identify the apparatus P and Q and state their uses. / :
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21.  (a) Complete the following table based on organic compounds. (1 mark)
Compound Reagents needed for preparation \
(1) Ethyne C.}—"L/(/\\ s, Q}‘Aﬂ\’ AL, C{;.._.,a,? WA ._c/‘-—\;_j/, q/ (,_f‘u (7:'7/ + ] 2_4{__»5
= T N ade & T : .
(ii) | Ethane S0 linin @Wfemoote ol « ('LT\A 7= NeOl \/'*\gwijt wohy,
A
(b) Write chemical equations to represent the reaction in (a) above. P (2 marks)
0 i N ) i ! . \ .- sl \‘,/
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22.  The following grid represents an extract of a periodic table. Use the grid to answer the questions
that follow.

l\/‘l\ | | Gp/\\&/}g/[

[
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TV i
On the grid above;\
a) Indicate by means of an arrow showing an increasing trend in the reducing power of group I elements

(Imark)

10




¢

b) Mark element J a metal and element Q a non-metal, such that compound J,Q, has the highest
ionic character. Explain. (2marks)
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23.Describe an experimental procedure that can be used to extract oil from nuts seeds @n;u'ks'
.......... Lwé‘ff»ﬁ—@‘rvq%@f%’lwks .
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24. Study the dlag1 am b {N and us;:} to answer the questléns that follow

Bulb switch

Molten lead ___ |SEEEREG N
(i1} bromide. 4\ :

Fase

a) Write the equations for the reactions taking place at the;

L Anode (Imark)
NN LT e SR
ey
II. Cathod ’ (1mark)
T,"/* toow —>f L | /
Ceesrerqrurs st trevrsenesserevsassh Mavae 1;_, LRI j ------------------------------------------ : “awn
0 \eh o &
b) Name one application of electrolysis | (o )_( 201 ( Imark) )
, o C
{PM“(W@L\%WM“( Al Mom—felhon o chtin bl NeOH e Bl
- C&f o b, \ s 2 -q Al Ne My
25Ina tltra( ion expenment 25cm? of a solution of sodium hydroxide ¢ontaining 8 g per litre was
required for complete neutralization of 0.245 g of a dibasic acid. Calculate the relative molecular
mass of the acid (Na=23.0,0=16.0, H=1) : (3marks)
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26.The electron arrangement of ions of a certain elements represented by letters P, Q, R and S are:
P*-2.8.8

Q* 2.8

R*-2.8

S-2.8.8

a) Explain why S is not repre !nted as an ion (1mark)
CIELG sl Hnachoe ant v Lo ctotbas
................................... Lhos g0 Ht@ﬂfjwﬂmmu

b) Which ele enl has the largest atomic radius? Explain. : (2marks)
....... )Z \‘Wbﬂw%%"/ﬂiﬁh@\ J

N 4 -
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...... D o s oo 500 80 At s R R 80 G S 5
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27.W grammeg\éfg a Zadioaciive isotope decayed to 5 grammes in 100 days. The half life of the
isotope is 25 days.

a) What is meant by half life?

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

j@-—"f’, LFL\X\-%‘ ey
aX
ird
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& aw = €0
28.a) State the Gay Lussaic’s law_ - 3

W hon )
A\

a) 10cm’ of gaseous hydrocarbon C2Hyx required 30cm® of oxygen for combustion, If 1 mole of

steam and 20cm? of carbon (IV) oxide were produced, what is the value of X? (2marks)
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1. The grid below representé part of the periodic table. Study it and answer the questions that follow.

The letters do not represe:nt the actual symbols of the element.

A
N
K Q | 0 P F M
¢ |
Identify yelements tl}at belong to the same chemical family (1mk)
\
|
(O oo S o S N |
a) Write the formula of the compound foyxed when Q and P combine. (1mk)
[

............. QP/[\MS
b) Name the type of bond for1|1ied in (b) aboye. : / !

| )¢
O s | | P kg
................. e, Wioon PV P s oo ;

J‘OT(‘—Q—/ . 6}‘ m‘HZ‘ ?debi\bm o A S A SRS s i e AT R BRI TR

d) Draw a dot (.)A and cross (x) diagram for the compound formed between O and F. (Imk)




f) Explain how you would obtain a pure sample of the carbonate of K from its mixture with Lead

carbonate powder. Jﬁ/ (2mks)

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

7 ;‘\ :,b & /2,/’((‘ *
Sl A

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

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

HeaA 05 Aoty
= Rl v o

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

B I b L T L L L N

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

R \]ﬂf_’g{)‘ﬂ(?ive one use of element M.
A

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

— Ny et ‘5@\« T v ﬂ\{vm tn er)f\’vdl?-/lé@g;-@ﬁ

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

LY

h) The melting point of M is -189°C lower than that of F~102°C., Explain this difference in their

melting points, (2mks)

2. a) The above apparatus were used in the preparation of various gases in the laboratory. Use

the setup to answer the questions that follow. W —. 0 /

=5=__ (|

W}\ — M \/‘(.'ﬁ)’\k-—frue )

Sulghwric (V1) oucrdos

3|Page i :
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i) Identify reagent A or reagent B used in the preparation of the following gases according to

the table below. (2mks)
Gas Hydrogen Oxygen Carbon IV oxide | Sulphur IV oxide
Reagent A Dilute l/ v il sdoe. ‘/3/ Dilute sulphuric

VI acid

sulphuric V :
acid | % W&v’bw H%dﬂt’n‘o o1l I)//
| A

ReagentB |, , ol / T Sodium peroxide | Calcium carbonate K WI &(/
Mg NaSey e
ii) Complete the diagram to show how a dry sample of hydrogen gas is collected (2mks)

iii) Write a balanced equation for the above reaction in the preparation of sulphur (1V) oxide gas
A ) i e €. b Hal . . ET)
@ [\!(I,)*\_ L EIE: ) - | 126 2= O ? - 2 Naqa Sl ety t Ha cy Sl 2 (imk)

) A

als can be

potassium nitrate cryst prepa1 ed.

c) Write an equation to show the effect of heat on each of the following;

i.  Sodium hydrogen carbonate. (y
"QN‘-’H’C%G) ............... s Nﬂ- ......... "’Hp‘o{)ﬁ‘mg#@) ool

ii.  Lead (ID) mtrate (IITV
Q?D,E(N_?g Q.EJ} ............... P ..... _-f-lf‘/\/ @"}‘Oﬂ@ .\

iil. Silver n1trat|e (Imk)




3. Study the electrode potentials in the table below and answer the questions that follow

2+ R .~ -
Us "+ 2 === U(s) 2.87
Tt € V(s) 2.48
———
w2+aq + 23’- W(s) - 080
: [—
s
Xy +e 72 X2 () 0.00
Y426 === Y +0.34
nlgte === Zy +2.87
a) State the elepfent which is the strongest reducing agent. (1mk)
........ BRI N T
b) Whi(ilyéé:\nent is likely t(o/b!l\;ydrogep? Give a reason for your answer. (2mks)

e % Wil :\%‘} T O Q0 \/ ...... / } :1'&. {Q’?ﬁcﬁ.x (. ?f,ﬁ::,..g.l;j);uzl& .......... RS -

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

¢) Draw a labeled diagram of the electro-chemical cell that would be obtained when the half cells of

element Y and Z are combined. Yo (3mks)

: Qﬁ“"ﬂﬂ'ﬁkﬂnﬁ

d) Can a solution of W be stored in a container made of U? Calculate the e.m.f to show how you

arrive at your answer? _ /(kas) —e
_ Y s //(2 YN
Q\Mn}‘ ""::‘“’“C)’EEJO '—‘,_,_,'?ng’ﬁ? l(g) +"\( r L =

B 11 . A A N S 3.3

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




e) During electrolysis of aqueous copper (IT) sulphate using copper electrodes:

4. Below is a simplified diagram of the Downs Cell used for the manufacture of sodium from Rock

salt. Study it and answer the questions that follow

GAS X

= sodium metal
electroiyte

ELECTRODE B

ELECTODE A

Identify the electrode where reduction takes place in the cell above

ii.

6|Page




iii.  Explain two observations made when a piece of sodium metal is placed on water in a trough

, (2mks).
- Mk tobe. oS e b alls s €00 [heom:s

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

................................................. rd L R R R I I R R N S TS IS S U I

. P . ~ A
. f A éh/a,av@a‘fg . Bils INA L Soub Au - H A GO
' ) = -

W Floats = (o oy - oot N
iv. Th mafn% glectrolyte 1S m(o}ten)I%GEk salt. Why is it not advisable to use sea water in this process?

_ _ . ' ) (#mks)
T 'I* Aons.... Qrp 1:_3&}!};:-,1 r‘!j(?.@.q. . M’]\-.. o ?.&'Fﬂvmﬁ_’"a - L(( ...... l\(d }(’ Jdong..

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

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

V. Substance Y is added to lower the melting point of sodium chloride from about 800°C to about

600°C, Identify substance Y (1mk)

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

vi.  What precaution is taken to prevent gas X and sodium from recombini g? (1mk)

vii.  The above cell ran for one day and 21.4 hours nonstop and a current of 1500 amp was used.

Calculate the mass of sodium produced to the nearest Kg (1F=96500C Na= 23, Cl=37.5)

— i B LB IEY oo XSO KOO f\)'z
{Q =T . M = | 1 xAMM_ - HEFrE X6 Pm%gmkq\j

................ (RIS Sar P eI

Mog.s =245 (bo gi?uA’L?OB

........... = A6, boo ,000.c .

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

......................... *’f@/é(,tuc:ﬁ_ocﬁa

viii.  To prepare bleaching a agent chlorine gas is bubbled in a solution of sodium hydroxide. Write a

balanced equation for the above reaction, N(J C f O (1mk).

2.5\‘62%54.6%;.7:%....}.9?(37 ..... e ).Nﬁ%.c..].fsaa_j*/“ W@*@‘]’ H:.;gé(@ .....

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

%5 Hop,

—

{

76 &0 X 96500 X [ #1120 =R 43 ke




5. The scheme below shows a series of reactions starting with Propanol. Study it and answer the

questions that follow:-

Solution A+ hydrogengas

A
_ i ‘ | Potasslymmetal
Propanal steel oI en,omcoon NaOH.}  CH.CH,COONa
" dusfrmantgfg) T | i
Step it . ra
‘ l o Step IV |-Butanol Heat | + NaOH
: et Hel R —
C::rmpﬂ!.!nd_ﬁ ) ‘:Hi‘-'*‘CHCHs cone: H250, '. 4
- W - b, 4 . - V.
T productCa Oy Gas B ,s-°"d‘ D
(a) Name the type of reaction in stm/zand 1L
\
Step I O ded e Y s (1mk)

Step II. Didyndaedion ., | (1mk)
(b) Write the formulae of ge:s/]iyaud' solid D. ' (2mks)
& = CA—HG (/Hl)L” 2 | 7
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d) Draw the structural formula of product C. ) 1
” B O © H H y B :
5 / 2 i j / ,
R R e R R e ;g(g_d : {, e (} F— (L; Ty [ ALRT e (L, o 'flﬁ"""*' H ............ ,. Vi

................................... /RSN SOOI AN AUy SO
i‘ E ] 0 }'{ |L[1 }—}' E’E d%‘ M‘@‘F‘?ﬂ 5 S'OC#‘.A!‘\ e} &{‘_V s

(e) Name the process in Step (IV) / (1mk)

...... Asborihieeion o

() Name compound P and state the type of reaction invelved in its formation. (1mk)

-
Name of compound P:.../. 2 ’lﬁ.{?ﬁm R M...... l ...............................
. : M

(g) If the relative molecular mass of P is 35,700 determine the value of n. (2mks)
(C=12,H=1)

...... _ NLMMS P Pm@.\.. en e C‘J\r AT

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

..................................................................
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Heat 0 & ¥
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M soduo e fo  poF L

~'ﬁl‘)‘( 1—-@ 0 bfz A %




6. The flow diagram below summarizes the results of a series of chemical reactions. Study it and then

answer the questions that follow:

Cediumn Concentrated HaSO4| 5,4 5 Water ealiitin B

/

chloride

Meta]}

Gas J + Solution K Green Yellow gas D

Methyl —benzene Tron

Solution € Substance E

NH;3 (aq) dropwise Iron

Until injexcess

thte ppt Soluble in Substance F
excess "

sa e

(b) Identify . - | - (4mks) ~ )
Gas F\ . H' &300'&‘”’ Ol“\le/ ,‘U G Substance F: ...[ 727, (”Od‘l‘”";h« ..... "(ié,,lL
Solution B: H@mlﬂ»kﬁ ....... M,A'HC( Gas I H&Amﬂ?ﬁ”‘!”.& L?/ ........

S}fhat is the effect of solution B and solution C on dry blue litmus paper? Explain.

L. Slidion B blva\abews @ Yy, bleohad (fuld

% An S=lvkia, G blvne Ndeeawns :
Selukrrn Py et HT wvespansble dor ity While. in. C

oS o~ WUC{AL&//-%*H:I:} ((_L 2 NO [oni 2

10|Page




(d) What would you observe if excess ammonia solution is added to aqueous solution of substances F

F@(L:H)L %/ (2mics)

- Feneees

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

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

S e o ¥

P

!

a9 2 A

and F separately. Explain your observation. %/ ,

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

-------

(e) What reagents would you use:

7. a) Draw a labelled diagram to show how alpha, beta and gamma radiations can
using penetration power

(1) To convert substance E to substancg F ;

Addoran 61

.......... Y 6k HTTHKM A0

R
(i)  To convert solution }3 to gas D?

ﬂ}’/’?v@&fl’}v\

.................. L. Hi} ) '

¢\

& R FIR TR S R

b) The table below gives the percentage of a

decaying at different times

Time (Minutes)

Percentage of Bismuth

{)\'L

16

00

v afy

L T T S e ety

Wi ATY

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

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

be distinguished
(3mks)

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

.....

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

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

12

22

38

100

81

65

46

29




On the grid provided, plot a graph of the percentage of Bismuth remaining (vertical axis)

L
against time (3mks)
Loo x
To s
&
T™
;S}X/ © : /A[ %’,
| r\'_)
o
\\Q & A
N\ D 2
| J %0 1.‘/)
:
&t
. * C |
/
le i’)) :
F BEFEFH BPEPEEFE aiitiy z S iaiiaia T
&0 8 — = |mk
(o Do —AT?\’”\—Q/ CMt'iE:"\M‘b@! i 6o ?\‘ Py 70 [ﬂ&‘.: %“f’ s
IL  Using the graph, determine the; o “Lj 2
ii) Half-life of the Bismuth isofope (Imky ¥ — %
................. ea -t K e
o . -
L e o e 3 Y S U T B Ve s R S ST R S .
90
w /—() iii) Original mass of the Bismuth isotope given that the mass that remained after 70
minutes was 0.16g (2mks) 7
27 =
......... Wé}ﬂ@(éa”t{— X ] O% T |
T e T T T - Rt R |, f .C.).fgj ......... ":.)’ l/
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1. You are provided with:
| e Aqueous sulphuric (V1) acid labeled solution A
o Solution B containing 2.6g in 250cm? solution of potassium carbonate
e A clean piece of magnesiﬁm ribbon
e Methyl orange indicator
You are required to determine the
a) Concentration of solution A
b) Rate of reaction between magnesium and sulphuric (VI) acid — solution A, at different

concentraiions.
PROCEDURE I:

i. Using a measuring cylinder, place 25.0cm? of solution A into a 250ml volumetric flask. Add

distilled water to make 250cm? of solution. Label this solution C.
ii. Place solution C in a burette.
iil. Using a pipette and a pipette filler, place 25.0cm? of solution B into a conical flask.
iv. Add 2 drops of methyl orange indicator provided and titrate with solution C.
v. Record your results in table I below.

vi. Repeat the titration two more times and complete the table.

Table I ,
Titration I I 111 Cr=|
Final burette reading (cm?) (b g 2t 5 [0 D-P 1(
bl A
Initial burette reading (cm?) 0.0 ({9 OO {"]\/\ ’
Volume of solution C used (cm? - : 2D L
(cm”) L9 E 19 5&}\)
(4mks) -
(a) Calculate the: 06
(i) Average volume of solution C used, (1mk) .
by - ‘ [
_ Vo L -\ i ‘ \ ) = |* , B \(\/
i
(ii) Concentration of potassium carbonate in solution B (C = 12.0, O = 16.0, K = 39.0) (1mk)
/o y / /= e T
( REXT V= 5.0 764 M 7 —_—
P - g s X ack
e | 2% .~ e —
|
o 1049 [ AN+
2 =
- B §yo /{ f/ / p NS ". 3 2 ,,._/f"{’/
l ) nA fi', ].{ L\ 1 { {Jl ¥4




\
=5 .\‘/ \,“’ 2 y /
(iii) Concentratxon of sulphuric (VI) acid in solution C. (2mks) 4 /s

Mosle Tehe R \ooo x © 0 o\ '?t_.f.;‘ :" Cs
2 oN 2 & v/ T
9 f _..ki-—u——‘-—ﬁ" ( ‘II \/ \"" ('-\_Tz\.\'_\ ( }/ \\ 1. z \ Q.
i \-’\ \ ! VD AL
) / .
O ROIBLE  oxdn
(iv) Concentration of : sulphm ic (VL) acid in solutlon A. (1mks)
\/
2R, = Awe (T2adix RET <. -  Poae wet-(pa v) X 0.
| \ ',
.‘\",".\ K -— g\\\_f\i__(.ij 3})’:: g | s \/ (F b 1

= s

‘\A_",'\}" f'\\_‘\,-,\\,v"--.-s' :

PROCEDURE B: -~ Gt
(1) Label five test-tubes 1, 2, 3, 4 and 5.

(if) Empty the burette and fill it with soluti(l)n A.

(iii) From the burette, place 10cm?® of solution A into test tube number 1. Fr(.)m the same burette,
place 9cm® of solution A into te;c;t-tube number 2. Repeat the process for test-tube numBers 3,4
and 5 as shown in table II below.

(iv) Using a 10ml measuring cylinder, measure 1em?® of distilled water and add it to test-tube
number 2. Repeat the process for test-tube numbers 3, 4 and 5 as shown below.

(v) Cut out five pieces exactly 1cm long of the magnesium ribbon.

(vi) Transfer all the solution in test-tube number 1 into a clean 100ml beaker provided. Put one
piece of the magnesium ribbon into the beaker and immediately start a stop watch

(vit) Swirl the beaker gently to ensure the magnesium is always inside the solution

(viii) Record in table II below time taken in secénds for magnesium ribbon to disappear.

(ix) Pour away the final contents of the beaker and rinse it with water.

(x) Repeat the procedure from (vi) for each of the remaining test-tube numbers 2, 3, 4 and 5 and

complete the table below

I\V\_ 2




Peas! Hea - 1 Grep LL— fad |

,,._..-—a—'-'

Table IT | NC EP

Test tube number 1 2 3 4 5
Volume of solution A added (cm?) 10 9 8 7 6
Volume of distilled water added (cm?) 0 1 2 3 4

Time taken (seconds) : i . g Lo

4 Sy Do i & O jf
T I /

Rate of reaction (Yiime) 2l ¢ lF <y

A I7H |G- o1 8P eibl A D

W, AN e D l \{ V ( — \L L5 Iu o )},J‘- O
_.5 - (i) Plot a graph of rate of reaction ('/time ) against volume of solution A added(X- -axis) ( ;-w’-{;) R

: e e |
¥ AXQ-" ’_;., fA

8 e —— f
> SI N \ }
o T = A !”j,xﬂ-’w-',
2 < - : ' 'i Lk
- m - ‘!\a"ﬁ'fﬁ.\ foed ;

2 et
Ple e ks

: '&'}:_,;L [:‘(\._a'; =

kA Vol of Tlulml A dfdeg s * 0 8 g A0 e ek

‘(i) From the graph, determine ‘fhe time that lcm long magn sium ribbon would take to react -_
. with 7. Sem® of solution A used. : T ¥ " , (lmk)

” - e _ - 2 -
_ \,_f__-w——““" = 0 cecpps v

V2 X o ks
(iii) What is the relat1onsh1p between the coneentration of soluhon A and the rate of reaction?-

Explain. 7| o . & \]L_ ) ?C ] S (2mks) Jy

\t’\f_ \-11"4”»'"-[3’4"' v o ortratt, . ~ ;
= Lo T A by S S . -.J‘; -
) . “ \ \ v ?t(\.‘«,\;; & l E'\__'.L m i L'ﬁ vl l{ Clo L7 f/ t
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Q2. A) You are provided with solid M., Carry out the following tests and record your
observations and inference in the spaces provided

i) Place all the solid M in a dry boiling tube. Add about 8em?distilled water and shake, F 1lter
the mixture and retain both filtrate and residue. Divide the filtrate into three portions.

\ Observations Inferences
i’ i - :
DA ¥ | ( . LA
(A e \ ‘) AA l'u&l (ﬁj (_.-{‘,\/4\_‘9 \\-’L/) S 'l\\f\fﬂ\a-@ ¢ 6\ > L\L‘ )(
| é/_/f‘{"f\ X ; (‘)-U"(')_\i_: :-\t’/h ] \\\LL \k\ \ LK _ \ / /)
rj\ VAN ‘.E(‘J: YV o \J) \J \ Z A 1
"y — 2 1mk) I~ —/ ( {mi

ii) To the 1% portion of the filtrate, add sodium hydroxide solution drop-wise then in excess.

Observations Inferences .
/" i ;
\ Y& Wil~r J N 3 2
e 2; L \\ 7 TR e y ] \: . :
| La ’\'19’8 21 l)] LA
| 5 o4
(1mk) O (i,

iii) To the 2™ portion of the filtrate, add ammonia solution drop-wise until in

Observations

2

CXCEs

Inferences

L\r\ e Bqg

\\\ n\

\ “ ( f \/t\/ =, . )TFG =
: —-Eﬁ \- \ac y ('£ 71 ,(:7\*
\/ ‘* \enk: E
' —(Tmk) ' (Imk) o —
iv) To the 3™ portion of the filtrate, add 3 drops !f Lead (II) nitrate solution. . f i
Observations Inferences ———
! .
NS . e fjﬁ/"‘!‘u\-\, .;!1-‘\\1';.\
Whie Qb DT ae o T B
| '\ ) > {Jf" i (@ {/}; , S LL’ ; )) i f'.\"'" I i?/
R A ( - o | d .
- B -|)\ “40,
(Imk) [ (1mk)
N\ Y i ,
5 &/ )




(V) To the 4™portion of the filtrate, add 3 drops of acidified barium nitrate.

Observations

Inferences

-

WG Plp i~
. ol

(1mk)

(1mk)

by o

W |
) S e o 0
TR,

(s

(VA
(Tv)

S

B(i) To the residue in the boiling tube, add about 5¢m® of dilute nitric (V) acid provided. Test for any gase:
produced using a burning splint. Divide the resultant solution into two portions.

Observations Inferences
| S [pbbles, ‘ :
L’ﬂ:g((\ Ves C(:(’ s'f‘ Ve | /"H\L?\ \"“ Q i & \,
S N ) ™ %, MY nls ,'j-fl'é
C ‘)\ ‘\L)LH\BL N & ’t“mﬂc) - V2
Spliat Ohmio (Vo)
ii) To the first portion, add sodium hydroxide solution dropwise until in excess.
Observations Inferences — f?
¢ i[\i /L/
J/\(}\. te Orgoﬂ/\\at {ammo st o

Wb

—
—

L\/W\ SRS

k [ \ ¢ ot Ce A~

iii) To the second portion add aqueous ammonia dropwise until in excess.

Observations

Inferences
N

N&\‘&é e {Nh@ gﬁvm\@

—

‘P)lb 1:& Fl“@_‘% e.n’jC‘ """" ‘;
(Vomk)

o ~Z E
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Q3. You are provided with liquid R. Carry out the te
inferences in the spaces provided.

sts below and record your observations and

(a Put about Tem? of liquid R on a watch glass and ignite it using a burning splint

Observations Inferences
| . e
,g\)\j-m ‘\/mr = )D ‘}‘_’ o C— c—‘C,—_' C. i
. e - >

1)

N

} DY

\
A P
Ulssely l

s (Vzm (Yamk)
(b) To about 1ecm? of liquid R on test tube, add about lem? of distilled water and shake.
Observations Inferences
o L) e S
N\\SQ\)?OL WAL D N / { ‘-’( Csy \ sunol/ /(
. L Asys
o ( / ) : A
& €A QRS 4 @{'C}@ [)(
SwAo Y 3 j v
\ ‘gm\“&xgﬂ]k) V/ v (1mk)

(¢) To about lem® of liquid R in a test-tube, add

3 drops of acidified potassium manganate

(VD)
Observations Inferences
‘ l.’/ : L/ -
QL[{ZQ ﬁ'y KMV\ e = (- L 1/1/__ ¥
= ~C — C -
L\"w:ge <\§ QG\D\} \43“ . - 0 (’“f"
(lmk) e J?e_ \\\—- } (1mk)

(d) To about 1em? of liquid R in a test tube, add 2 dr
mixture gently and allow it to stand for one minute.
Observations

ops of acidified potassium dichromate (VI). Warm the

Inferences

Fudi s K
f)‘{‘t‘_CLW _ (SIS

\é{ -0 @{Q,ga\u—\ .;L:J

(1mk)

(eIt amo

(e) To about 1em? of liquid R in a test tube add about half spatulaful of solid sodium hydrogen

carbonate. Observations

Inferences

7
Ve

”~ -

(Yamk)

(xs(}geme

(’/21‘1]]()
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