
(ii) Using diagrams differentiate between a volumetric flask and a retort flask . (2mks)

'N\o WA 1-
(Jt~Rl\n~~?fitR ~

. i'O~kl~ci- ~C~
I. (a) The flame below is obtained when the air hole of the Bunsen burner is fully closed. State

and explain the c lour of the region marked A. (I mk)

A ~~ X "'-........... ~- ~-,... t- 1<V-J •........•.•........ · ·t...... '/...... . .. . .. v-?~ . .t 7.-............................................J>.~.~ ~.::".~~~~t...h~j..J~ ~,<;. es

b) (i) Give a reason for the following safety rule in the laboratory -:

Use a separate dropper for each of the stock solutions in reagent bottles (!tS mks)

.....=b ~~.~~\~\0?.~~.~~~ 0( .' : .

...............2:) ~ .J\ v\ .

................ : .

.....•.......•............ ..........................•...................••................ .. .......•..••................•.................•......•...•••........................

2. Element W whose RAM is 79.99 has two isotopes W - 79 and W-8]. Determine the

percentage relative abundance of the least abundant isotope. (3 mks)

...4r..7: ..~ .. :.-..~~~.~~ ..~ ..~.:7.1:t .1~:.~j..~..J.:1?::.f ..~l~~.7:':~.l~..~

(\~::::-:!".~': ~.' ~..~.~~.~~ '.?·.1 ~ . i:~ ..~ ~?:.~76.' ~~
..1~.:~.~.:7(J.~.~.~).!~~(~~~~~5..::..I~.::~.::::I.~~.-::..~:~ ..-::.:t.l:fio0

lee \.•..0

3. Describe how to obtain elianto cooking oil from com grains. (2mks)

..~~\.~ ...~~ ~:v:... ~~.~.~ ~~'.~ ....~..\~~ntg ~\e ~~4-.~.....

...~~.Q~.~~~.~~: :t>.~f0.4....~ ~.h~ ...~\~;, .'.I.w. ~~ ..~'?-.~n;
~.%. . LX
········i·~~~···,.,;.··~··~""···k..•.~h~ ..~..0.~~R.
4. In an attempt to prepare nitrogen gas in the laboratory, a student mixed 7g of sodium nitrite

and 5.5g of solid X, added some water to the mixture beated, then collected the gas in a test tube.

a) Identify solid X (1 mk)

......~.~~~.~ ~~.\.~.~.~.~ .
,
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i) Which ?,t~e OH VJ:S represents a weak base? (lmk)

What would be the colour of litmus solution in substance E? (1mk)

What is the advantage of the universal indicator over the other acid-base indicators

b) i) A burning splint was inserted into a test tube containing the gas collected. State the

observation made /' (I mk)
····~rau.~···e.··bJ.t:nt~ ..Sf\)~t v.. . .I .

ii) State one use of nitrogen gas ( V2mk)
-. N:bJ..err·.A.ro~n\!:t: ~ \~ ...\f5h:\ b.M.-b.~ @Kr.ruC .
- As C\ ~8€£Q. ",-t;

5. a) Define an acid according to Lewis (1 mk) /

....'An ...o.CCQ..f. mr.-....e:s ...:the....LlO-Sb qr.ed. J .. ~9.~ ..p..~...f[f ...'£1~.~.1')$ I

b) Identify the acid in the reaction below.

NH3(aq) + A1Ch(aq) -----+H3 N:AICh(aq) (lmk)

.........A \.E·\ -z,-·ti)····.t/, .
6. Fatuma measured the pH of some commonly used substances and recorded them in the table

below.

Substance . -- . pH value

A 2.0
B 5.0
C 7.0
D 8.0
E 13.0
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ii)

iii)

(lmk)
~ . .···············SLu.~ J ••••••••••••••••••.•••.•.•••.•.•.•.•••..•....•.•••.•.•...•.••••.•..••.•..•......•..
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7. Elements Q, R, Sand T not their actual chemical symbols have atomic numbers 3,7, II and 12

respectively.

a) Write the formula of -:

i) The ion ofR R:~~ /..l.. .
(2mks)

ii) The compound formed when S bums in excess oxygen gas.

s,O;c ~
b) How do the ionization energies ofQ and S com~are (Imk)

:\?C:~~h~~~~~\j~~"~t~"~;~"~"k(J ~
8 a) State the Graham's law diffusion of gases. (I mk)

J..UnlQr..1h.~~td<..~~9.~ ..%..~.':Q.p..~~..p.~~~(.~.r~~~
~··Dj·a.8~ ..··\$..·~n&s.%J.....~~h\)A~\ ....~.~.~.~ ..~p.t.£r.Vtt~e~t

b) Nitrogen gas diffuses through a porous plug at a rate of 10 cm3f min and a gas P diffuses
through the same plug at a rate of 5.9 em3f min.

What is the molar mass of gas P. (N == 14). (2mk)

....Q~..·:::...V ..·~ \~" ·C..~·~..*·\{\~,,'-£8 //-rI - tJ.''-- 5'~q '~""'"f"';';'''''J'''i/'''''''''''
K~ ~( ~·····l·O·······~···i··W)::J7·······················~···············ik·················.....

....~~ -= ..\ ~.~ 8b..'.'t3 - ~ '1/s· I 0<...0 ~ • .. .........•........•....•..•••....•.......•......

9. Study the structure below and answer questions that follow.

V~N_N/)O .
d ""-0

a) Name th.9bove structu4Din.k~Qr-, "~Q.<'-;~fl.~N~ 1r~~~O"''YW"

b) Identify the bonds marked -: V \ )
x .J).k ..w.aJ.e~v.~ ~.~~~t.L!.::. (Imk)
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I
10. A hydrated copper salt has u formula ClIS04 .XI·hO. SOg of a sample was heated until all the ' I
. water evaporated, lis new mass was 32g. Find the value of X in the formula (Cu = 64, S = 32, I
0=16, H =1) (3mks)

..~~:~~~!t .c~~?H ; Cl : ~ 'f~'"·C~si5~·:·5-f12.o/,

......................................r r:......................................................... J
Q M M ((,0 Z- \ s 4-.~ ~.:.;..l, 'I~..iZ········· .

.1\it.r·~· .. ···.. ·.. ·· ·..I ·.. ·· ··6 ·· · ·..· ··..· .

11. Chlorine gas was bubbled through cold dilute sodium hydroxide solution, to the resulting

solution coloured flower petals was dipped in.

i) Write the chemical equation of reaction between the gas and the hydroxide.' amk)

·.·······~.·N..~~):\tC4~:r..1 ~~:lt~r ? N.0.(.\.~~Jt..~0~.~.LA'r.,.::~5?Jl
ii) Explain what happens to the flower petals at the end of the experiment. (Imk)

......~ v.\Q~.~~.~ f.l!Ytex ~ b.\.<;;~.\k<1 J.. \: /. .

.. N.<?: Q.c..\ 11I':! ••..h\~.~.(~.':~...V1!'! p.~'!'!:!:If.2...!lfl~ 0.~!.~tAl':X"t;.~ ..~.f(., J..r
12. Hydrogen chloride gas was bubbled through water and the resulting solution reacted with a

2cm long magnesium ribbon.

a) State and eXPlain! observations made. i (1 Yl mks)

.~):.y. {~.~ ..'r.'. .O{ ct-..: 0?\~~~\~:.~ g.0.~ ' .
B.~\.....!!!'Yi:!.~l;;...w.~..~.s-...\\~~..~ ..\l!~ ~~.I!':.v.~..~..~. ioo:.~0 ,;e ~J

b) Explain what happens if methyl benzene is used in the above experiment in place of water. (I

Yl mks) I
.....H.t.. .!?J.~\~lL.~N~~.~~!?~.~I~' .!...:?-: .
..~~h~~~.~.~~...~::r..~\q..y..J..!.1-- .. ~~ J.9.~.~}.i.~~~..Th ~19~tlrM"I~'

~ ~ /1J.v.
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13. A student obtained gas Y in the laboratory using the set up below.

'I.

C9.\ c~~'"""yY\..Q2.tat

a) i) Name gas Y ~.g.j\)~"' /.L...................... (1 rnk)

ii) Give one indl'''ia' source of gas Y. (' mk)j
.W.w.~..\.~.!I'cr.a}~~.\.~.~:lf)L.~4 ~!l4~~..~h I

- -.... -

b i) Dry gas Y was passed over heated ~ead (ii) oxide in a combustion tube. Write the equation

for this reaction. p 60 + \-\ _ ~cJ-7 ~ 6.r t \-\D . / (lmk)
...............................J\ ··?'\.'l-1·· t ..\. :;L .. t,l.J V·..\ .

•i . i

ii) State and explain the observations that could be made if potassium oxide was used in place of

lead (II) oxide in reaction b (i) above. (l mk)

...J-!.\ D~.I~Y)(.J.\L ..k .l:HW.'8~""'''1f.'.4.: : .

..k \! roctf.t. ~~~.~ ~~r. BJ...~, /1- .
14. Burning magnesium metal continues to burn in a gas jar of carbon (lv) oxide gas.

i) Write a balanced equation of reaction for this experiment. (lmk)

................ .?:..M~t') :t C.9.:l..6("~"····..~.?.~. ({.,..:t..CQ~~r" .

ii) Explain how the mixture of the products formed in IJt(i) above can be separated (2
mks)

- "d) J:\~ \-tc( \ \hJ 0 \U .co j k-
.......................................... 3.. ~.!;i; !t .

~·~~t·~·~~··~···~~i~~~w~~;;-~···························.
- ~ (\-o.l~ ~ ScJj- ~ r/\.R q v't
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\ n~~r ---J.c-+--f--

~

Ou~r ?~e
N) td d \~ ?Lf€-

15. The diagram below represents a cross - section of the extraction of Sulphur by the Frasch

process. Study it and answer questions that follow.

a) i) Name the substance that passes through the outer pipe. (lmk)

.................&~ ..6.<:tID ~ 4 .
• • j' 1,

ii) The middle pipe is centrally placed between the inner and outer pipe. Give a reason

for this placement. / (1mk)

J
n v:('. \. "" \ ~

....Ml.J. ~::\: 0 ~.m ..&~}gg~ ~~ ..~.J~ ~?+-
~\A.0lS
b) Give

(i) another source of SuIphur apart from the naturally o""Ji,: deposits. , (1 rnk)

........~L ..!S~\.fh..,.~..~ \...~.~~ '.l?::- .
(ii) One use of Sulphur. . . . ( lrnk )

...:.¥~.~~~q~O..7·····~1L1!·~··~..~~~?~·:··
16. Study the flow c~ 6elow and answer questi~ that follow. \?

STEP I

Dilute acid A

COLOURLESS
SOLUTION B

NH3(g)
PbC03(s)

STEP II

Hydroxide solution

~'""-- S_od_i_um__ r---It/.=---~Diklte acid A COLOURLESS
Product T ( SOLUTION B
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a) Identify. I d. " . (l Y2 mks)
i) The colourless solution B ~_s. ~_G_~~~ ,. .@ ~N'\ 1(...,

ii) Process X --~~~---l-!\~~---~~~?-~D Vl .

(iii) Solid R ---\..Q~'V---Q-~~--------------------------~-------- .

b) Write the equation ofreaction forthe formation of product T. \-\ o /'.(I.~~: ..

..P.b·~Tf;·~N;t:D·~"'iJ····0.N~~b~1iJ+"····"<·"lL\"·(
17. Electronegativity in ~a~ogyecreases down the group. Explain. JI'2--' (2mks)

...-&g.~~\S-;..~~~~ ...\~~<3.~.~.~~'0.~~?..;):\k ..~.~.~~ ...\o
q~-t ..~~f-~n.r....~.~.:\??:.~~"CX)~:t .... ~~ .. .\~\ ...~ ..!~~--.s
18. The set up below was used to investigate on the effect of an electric current on lead ( II)

Iodide. n·· bLUb .
1
,:~ ; ';':;:' ~c..d(,0 \w,;d-e. (.'1::i,~\.r
, •• \ _ ••.• ':'" \ C'" •.•• •

a) When the switch was connected to complete the circuit the bulb did not light. Explain

(lmk) . _ , /'2-/ _ ~
..~br>,<...LOd...«&..L':> .• ~~ •. "'?llih .O.'0s:..l~~..J!.!!'!',\;,l.~.0?c",~tXt

lS)
b) i) What mistake was done on the above set up. (~ mk)

···..····..·C~.cCQ. ~~ b-'):~ O..t:0.;;.~~ 0.!~ .
iii) If the correction in b(I) above is made, state and explain the observation made on the

cathode. y. {2mks)

Observation G~ d.tf9.~.ili : .

.~~~I.~~ti~~"",P.~~6M.~.~ ~~ ~ ..~l.j(<<~~"1.
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19 a. Using Bromine water and the other apparatus found in the laboratory, describe how C2 H6

(g) can be differentiated from C2 1-4 (g). (2mks)

...~~~~~.~~....~..~ ....~.~ \~~ ~~~~ ~r~..1.~ ••• ~ .•••

..~~ ~~~ ..~ : .
V'I..- '

···~l).)~~~0~~::····~··~·\~···~·~·····~I~.....~'?~?.-:~~ ..~

b. Write the formula of the product formed when two molecules ofC2 ~(g) are added

rt- \1- rt 1-1 t
I I \ \fc.- C:- 0- C

t I I \
~ 1-1 ~ l-\ .

(1 mk)
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20 a) Define the term molar heat of fusion. (1 mk)

....~~.~t. ~ k.~t ~~ ~.~.~~~~ ~~::.~.t ~ .
• • . \ vi'.~~~...1...~..~~.cA....~4.f~.% ..~ ...~.h4~.~...~ ..~4...~~!t-.~.~~~ .. I

b. Calculate the heating value of fuel X given that 0.84kJ of heat is produced by 0.0087

moles of fuel X. (Molar mass Of X =46) (2mks)

.....~.:.~.~.~J.~~.\.~ ~:.~~.~1' *~\:\~..:1~..~ j. ~:F.:~.\J.A.\~\. .
~ - V(

k-c\ ~ \ 1- 'D.!'t 'Yv !.tb~\'-\ v.
···.. ··.. ······.. · ·····t;:i;c~;'?;;.f····.. ······~ ~ .

:::9 <.:,. ~.f\1~\~\. -== 1... t)'\ ~~ KS\j. v...........................................................·· · ·..· ~~··M·~~~..k·~a.

21. When concentrated Sulphuric (vi) acid is reacted with common salt, an acidic gas G is

formed.

a) What property of concentrated sulphuric (vi) acid in bein~ investig~ted i~s experiment
(lrnk) Vv-C ~;l.. S.O~ o..t ~ \-err \{t:>\o-Jn\~ ac.....~ 1/

........B~S.y..~:..~..\\~~~~~.!]..~.~~.~.~.?.~t~!~ ~.~.~S).~ : ,'.
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b. Write the correct chemical equation-:

i) For the above reaction. (lmk)

....~.~.S:.\~?:!.:t.~+~:~:?~S\~t:': ~~b.~g.~~~?..t..t:\~.\.(~)..!.j .
ii) When gas G is reacted with ammonia gas. (lmk)

........ ~ ~~. ~~ ..~ ..\\.~~. f.)! ~ ~.~ ~.~~ ..~.\ .

22. An organic compound B has a formula CH) CHz COOH.

a) To which homologous series does this compound belong. (lmk)

...........M..~:'.\.~ ~~~ : .

b. Write the correct name and formula of the organic product formed when compound B
reacts with-:

i) Sodium carbonate (1 mk)t>. \ I
C \\-~C.tt'L.(DD ~ "\ v ~~~ I.'-\IM, ?~po,,,,.., =,T-<. (;{.

23. Use the bond energy values below to answer questions that follow.

N - N 945 kJmol -I

H-H 432 kJmol-1

N - H 391 kJmol-1

a) Calculate the enthalpy change for the formation of Ammonia gas given (3mks)
, ~ .

...~2...\~.t·~·'rk-\~··..······2···?-··~·~·~.~y....v.\. ~.:tr}J.~t.f.(t~~)]t.::-.r.:J~.~~Q]
~t1-.:::- ~&~G.f='. ::--:t:Ltt'-J.~tt-.b J,--v..'~"'\ ~~ ..:t..~'(~~~'f'.:.[b:'~''t6~J"J{ .; .. i~-;::rl:~i ~ ...............0 .
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24. Your laboratory technician forgot a salt labelled sodium carbonate decahydrate in an open

petri dish in the laboratory after an experiment. A day later, he found out that the transparent

crystalline salt had formed a white powder which your chemistry teacher identified as sodium

carbonate monohydrate.

a) Name the process that describes the behavior of the salt above. (lmk)

.........f.::.:.~~ .~-f.%.~ L.~ .
b) Write the correct balanced equation illustrating the above behavior of the salt. (lmk)

N~:l-cO . lo\-\ 0 WAA) tJ~'l-Wo' t\~O + g ti:l.0d)...............b J... •••••••••••••••••••••••••••••••••••••••••••••••• ~.; ••••••••••••••••••••••••• ,' •••••••••

25. The diagram below represents one of the allotropes of carbon.

b) i) Identify the allotrope above. (lrnk)

.......... ~. ~JA~f.\0.~ Y..\ .
ii) State and explain one use of the allotrope above. ~ /(lmk) .

- ~.~ ~.~!1..~:l b~ ~~.': ~0..J~ ••••~n\\~~~h>.~-:I.jl~~~o '. ~ bl,\ O-ZM'1U s-f:-"S.?O'~j....bili.~.~..~!\ ..M..~A···VO.\\~····<::·i~l.l~·I1I·f··..
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26. Calculate the relative molecular mass ofO.8g of gas Q that occupies 560 crrr' at STP.

(Molar gas volume at STP = 22.4 litre) ,......--_o ;-"'0 0- (2 ",~s)
3 ~ ~ o- O~I'rI019.s =r:» ID J....fr~~~ ..;.~:~\..y.~..'T.t';"'\ni\~ 0.b«a.\~ ~ .

~'\'Otl D,t9-5""
·························':::.C)":(:Y~·~······················::::···3·:x:··~·············

27. Rusting is one of the chemical reactions that is relatively slow. State one importance of this

process. (lmk)

=~i-···~~:s.~~~i,·~J:ot·\···@··I.~\~.
28. 25 ern' ofO.12M sodium hydroxide was completely neutralized by 30 ern' of dibasic acid

solution containing 6.3g per litre of solution. Calculate the molarity.oj the acid (3mks) ( )~y- . vY'7 ~ v/'o/
~.~bM~ ..~~ ..~.~.o.:h.~..~.(.~~t?~~ ~ ;t?'~~ ?o.O()tSM~

~.~"i;t It-{ :.;Jr~+.\k~.LY~;: \<l)1).~ ?'~~O~~';'
ffil$l:rr~' '&:~ l2'§~··::.:zr;c;(y(.f"''8ti:f··.Jt.,::::. =..J? ..~ lV\ z-
29. Propane is a common fuel u?ea in the school Oaboratory. With the aid of an energy cycle

diagram, Calculate the standard enthalpy of formation of propane

Given .L::!Ie(propane) = - 2220. lKJ/mole

.6:He (Hydrogen gas)" - 285.8 KJ/mole

~ He(Graphite) = - 393.5KJ/mole (Srnks)

3..~(,).:t..·A;:f1...b\" •..• ~.~ .• ~ .••s.H.'? : ~. M•.::.b.l.~..~.~~..·····iIa)
'''b~~i~ b*'~·~o;,~·..·..·!0~'v6)· ·A.H:.:~~;.~~~~;;)~~u'9
......... ~\ A........................ r:.) (\.{~ ~.............................. ~

..................3..~.Ot~~ 11:.1\~J.\ -:- t:...I.~~'.~..B1.1MolLd1:
GOOD LUCK!
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