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1. A mixture contains zinc oxide, iron (III) chloride and potassium chloride. Describe how
each of the su stances can be obtained from the mixture. (3 marks)

....::::.h«l:t ..~ ...JX)JX:tuY.e ~ ~ bmK~ Ollle~d ~ ..1I.'btcJ..s= .

........COOW,y)~ GR.~..~.: ..f~.~ w.l.~ J~h.l.'.~.~ J.1t b.Qf~.fuJ.l!riaC.t.

...:-:-:..ad~atM.": ..~ ..:Jt:e. ...~"Dj03"" .1D.\:x:hJv:e :for. K(t :t?.d.~.v:e:

....1!~1.#LOOlnuf.e :fl'? ..Ohta.lil ....:h!n.G....o.<!ik 00...Q..!"fu.(d.~ .•...............

....r: ~~ ..£t~ w. ~~itJ ..I.fo W.akr..1D. ~~(j.~ .

......:-:-;.a]kW.*..m Ub.I fu.s ~u.m c.0.!{1.l4t Oj.c~ ..;o•••••••••

2. Using a dot (e) and cross (x) diagram, draw the structure for silicon (IV) chloride .. (1 mark)
(Atomic numbers Si = 14, CI = 17)

C·A'D
- fftwst snow tl.L

nuc{-{'us
N\ LUl-b ..S'kt:XAJ

~Cfrort di.stv\'l~,u±to-)
I'"~ Dute..--N\~
.Q~ ~~.

3. Ammonium nitrate was gently heated as shown below.

IClOfld
'-=-=-=--==---- ----I Wah~

a) Complete the diagram to show how the gas is collected. (1 mark)

b) Write the chemical equation for the reaction occurring in the boiling tube. (1 mark)

........N.H~N..~~S)'.~$.N.~Q\~ 1:: ~.~Orf:l··········.~ .
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5.

6.

c) State one chemical test that can be used to identify the gas collected in the above set up.
(l mark)

....~ .

....ft ~1td:-J a····91O'~·~·········$p.hfr:bW~ a····El£Q.@~.

........S~.: : .

4. a) What is a saturated solution? (l mark)

. ~ U lA J1n.ubffi..:tka:V z: Cannlit. d.~D).~.~ ilitJ '((1t:r.e .

......~V1~ CI;t! ..4 paltl.04.<;l,~ ie.~e ~ .
b) 115g of a saturated solution at 65°C is found to contain 65g of potassium nitrate.

Calculate the solubility of potassium nitrate at 65°C. - (2 marks)

......... m(l,$J. & £Vl.lIfu.t -;:...l.L5..::: .6:5. :c 5.% ~b. .

............~~ G·5····b..··~·N.~ ~ 5.~ ~..v.xd9t.~ .

.........................................! s..:-:-:l 000,"D'" Wr:J:IJJ. .

...............................6.5..~.l.O.9 /- f .

.................................~ 5...Q ~ .

...........................? .l.3~.b!.N~:r.J~~.w.@.[, .
What do you understand by the term prescription in relation to drugs? (l mark)

..Us. a. lAM~ .\~.Cb.o.o. kM 9. 1.Ucu.m~.(j r..~~.Ctar1.J. .

..dp.CIrx.: OO ~w. O···9v.et1. da;u}; r;f...d.~ 1r ..w. ~ .

....adrrl!Dls.ff~d..: O.aQ..p:b ..lO.~

.............................................................................................................................t'P..k.~.cl-.
Starting with sodium solid, describe how a sample of sodium hydrogen carbonate crystals
may be prepared. (3 marks)

·····{l·····~(y.·~dcJ... : ; J-l
. ~ ..;;;-A ..Q..s.r:oo.~ : .s'ocl.lUl'Il."k9.l.I& .l.Y.\ ~ b..,mkqC Or.Jtq.l.(lr~!IiobJ

.............::&r.D fa:l.l<Jt.O kllid~ ill.ub.oo " .
~..Bu.bld~ :~.C9.tD-/....~ CO~:.{j) :±l1.~ JtP. ..&Jlut!!1.'5 tR.~ .
.....s;;bd .I.U:r:o. .. ., ..h~.d~ C£J.lkJ.can fl ; ·· "'
"".heat.~ ..s~.u.tt.m W...i@y:@:bIio oc ../gg.V.~ h.~ ..~ ..~~
C:.: .alto.1d. ':t [p CeD5.) .,..n.? ..~ Qj£f.:c.t.h ~ .
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7. In the extraction of sulphur by the Frasch process, hot compressed air at 15 atmospheres is
forced down the innermost pipe.-'

a) What is the role of the hot compressed air? (l mark)- -- J4.....~.±o p.md~.(P. ,(l .l.lg.ht.~:fo?t.~ @.-9.~1!.Q5 P£ ~~-o/.) ?---
.........~.'0:~.~ ~.4 W®.r..:..~ : .
.....~ h.~~ ~~(.e. ~ 1l;£ tQJ~.i.~ V:f. ..~ ~.'.~d}f..plp~.

b) Which allotrope of sulphur;

(i) is stable below the transition temperature of 96°C? (1 mark)

.........~Qm.0.!c :/.. J .

(ii) has prismatic crystals? (1 mark)

::::::::::::moo:;c:i~~:~~:::::::Z:::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
8. The graph_below shows the radioactive decay for a sample 400g of iodine -131.

i ..<Vtf

Q)

C
"'0
o
Q) Vl
'5 Eu C1lC1l •..•
.9 0.0
"'0 C
C1l 0.0
.:: c
o c
Vl C1l~ E
~ ~

50

o

Time in days

a) Define half life. (l mark)

......1i~ fu.~ -§.! q ~.~ .1Ylp..J.~ t? d.P.~ t9. .

.........k\q~ ,(t$ ~::r..Qqt .f.'(\~s.'I ec w...~..b.~ i: -:-£..~ .
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b) From the graph determine the half life of iodine-I3I (1 mark)

...........................e.:..t. &.~.~ .

9.

c) Determine the mass of the isotope present after 36.6 days (l mark)

......40.0 ~~.I?7. Qo..Q ~?~.!i:I..I.Dn ~.~}~ 5.0.: ~:.I.~..~ ~ l.%.J ..~~.~ ..

~.~~:~.;;;.:::.~::.;~.~~;;;;·~'·:~;~;;~~·:~·:S~~~~·;~·~;;.··.~:~.;~~.~~~~~;~.
undergone by the salt. (1 mark)

...........~~.~~ ~ct··ck1t·r~

Give one example of such a salt (l mark)

....N4.QH..) Cq.C.I.~..~ f-g ..r;.I.!t ,...l~.O..H.t l.-.~.(;.I.~~ E~..G.la .

10. State and explain two observations made when a spatulaful of sodium carbonate solid is
added to aluminium chloride solution in a boiling tube. (3 marks)

Observations V I
..~ ~-Ubble..f :e.fff.~CRr:!G······6······ .a. Q5.l ~.~ S1~ ':;/ .

_I - - 1\ '"" _ r.. _ ~ ., I.-

...~ ~-.- :.!.... -..•..~ _.=-- ,..;. =.:-:.. . ": ~;, .. : .

...~.llih.o.f.4.~ ' tM.~ b..:e..G.~ ~q® ~.~ .

Explanations

~..C~~ J\. pm.&.Y..~ Y.l.::-c. \ ,.......... .
..~lci3~ h~d~t~s ~'(Y) _ lN111ir :_~In~ ao'dl~' "S61u_±I~ Lvh I.Lk
.....r~a(t-L..W~ r5'~£l'(!hL(6.'Gooa.kt, _ J?YDtV'~ f~Q~ 0V).,aqcUbja.:J.
.~.1]Jt yea ctUXJ ~ ..l.~_ -Q)(D1:h.f..rm ILy~ .

11. The structure below shows a portion of a polymer

H H H H

c--- c--- c--- c

H H n
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(i) Draw ~epeat \rit of the polymer

-~~b,-
I J l<=;;1 H

(1 mark)

(ii) Name the polymer (1 mark)

::::::::::::::~k-fu~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
12. Give one use and difference between the apparatus below (2 marks)

Use Difference

V1 ~,:§-r dQ1(IIet1~-X hOo nO +C<f,~I'\.J uquid SUhSfaf\Clli.

~

t.,uwd. 1;0 add
~ q faf. ,!,L~l(ed amOt1V\,t~ ;X

0--. liqwClLJ
'-

13. Element R has two isotopes with mass numbers 29.46 and 31. If the relative atomic mass of
element R is 30. Determine the percentage abundances of each isotope. (3 marks)

l, 'Y;d.:'{, ..;},'l.!.!t..b')' .±.(tp Q- ~.)I; .'9.1.. ..2..3.Q.: L.J .
.\.It?.c:> ..I.QQ 7.T....... .
......~A. !:(f..G.L ..:-:t OJ..00Q::::.0. lx. :::..3.09.9 .
..... ......... ... :::":.L5.'+.x., ::::..::::30.Q.9. ":"::"2:. J.D.Q. ..X ...........................................*- ~ 6..~.:..9.3,51. .%. ?::o.v.\.J .
...............................................................g.5.:..D..b.4~.t..~..¥.-p..... .

14. When chlorine is bubbled through water, the resulting solution acts as a bleaching agent.

a) Write an equation for the reaction between chlorine gas and water. (l mark)

..............C.,.a:\~..± ~Q~') ~ H.Q.~.!ctf}··:i.··H.(J~~} .

b) Using an equation, explain how the resulting solution acts as a bleaching agent.
(l mark)

........t>~ ± 8.Q.C-JtOtJ ~ ~ tt.<:..lpt:) ± CD~e.r '?J '

.................................................................................................................. <;;P!.r:>.t:'.~..~ ..~
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c) State and explain the observation made when chlorine gas is pumped into a gas jar
containing%st hydrogen sulphide gas. , (l yk)

.......:.'i-:f?J.ow .....~Q~.l:bs .....~ ..s.Wf..Y.t:o/..~....C.~J.~.0.!.?...(N.(d.~ .....~ ...

..........s:;Wf?b.l·~·······.t~~····w.········1-:f?J~Q0;?····~·t~.....lJ.fu!~~·~···,·$.·Wf~~(
15. A compound M reacts with propanol to give another compound CH3COOCH2CH2CH3.

a) Name compound M. (1 mark)

................:e-fu-9.OW.c. a..o..cJ. , .

b) Draw the structure of ~n
Ji IfH-{---~O_H
H.

Study the set up below and use it to answer the questions that follow.

(1 mark)

16.

a) State and explain an observation that would be made at the anode when the circuit is
completed. , ./ I (2 marks)

.. ~~.~ .. ~ ~,ux\{IQ.'k#tf;.. d\.~·.~~.: .

::::::C}:~~::::ibM::::::::::i:~Q:::::···Q1~·:r.~i(i.J::::~:(d:(:~:~::::::&P.~:::::::::::::
" fA ( ,V\.Q) a.......L r!' d.0\'0 ..4 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

b) Write an equation for the reaction at the cathode. (1 mark)

......Pb:..±~fZ 2 Php .
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17. In preparation of ammonia gas 30cm3 of nitrogen gas and 30cm3 of hydrogen gas were
exploded in a vacuum

(i) Write an equation for this reaction (l mark)

............tJ~.t1J::t b.H~i"lJ"" ?..?.:.N.~.2,.("3J' .

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

(ii) Calculate the volume of the residual gases (2 marks)

..........Nt~..+3..~ ..3...~~t.k® ·~:..;:p~J;;~'i1..···..

................................~ .2 , ~.~ j

.................I.o.cm~ ::2.0.arf. QpJm~.: ~?:e.~..±~..~. . 3-:::::.4-0 CJY\ - /............................................................................................................ ····································V·

18. Juice extracted from a nettle plant were added drop wise into a boiling tube containing Scrrr'
potassium hydrogen carbonate solution until there was no further change.

a) Explain the observation made in the boiling tube when the reaction was going on.I Q..marks)

..................·..~ ..·..T ·; u{. .

.. ~ u;;: 0. ~ ..fp f?n:!.d.\d!OO Of ['Oi3<;~"""""""

.......ffLe&nlfl.c.. :a.o.4, J»r.o. ::&.x./l.QJ:b(q p.~--:: ::teact-f W Ht:.

........KJH~ \<;~'j"'"tP. p.wdM. ca :®;r .

b) What observation would have been made if the nettle juice were added to silver metal
in a boiling tube? EX~ (l mark)

...::::..NQ ~.~ /:~ S\.l~ Xf !?gjQw. .h~.~ ..

............. 1.h r.ea.c:Jj. 0.t.::1 .I:.IJKlb : .

19. The set up below was used to prepare and collect carbon (n ) oxide in the laboratory.
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·
(i) Identify Z ~nd give its role in the reaction (l)jrk)

~ ......•...<J?0.~ : ,sw..ph(JD.~ (Y.I}..q<?d...J..~~O"f-J)~ ..
vcJ? ~ ~..~d fd) ~ awalui. QQ..& : tY~ .

(ii) Write an equation for the reaction in the flask A (l mark)

·······~G.'OIf··s~···..cq'JJ·.±.·CO~fV" +H.~Pl-U .

(iii) Give one use of carbon (II) oxide. (l mark)

*::::::::::~~~~~~::::::~::::I:~:::~~~~~:::::::~:::::~::":::::~::(Y\Q'
20. When 94.5g of hydrated barium hydroxide Ba(OH)2. nH20 was heated to a constant mass,

51.3g of anhydrous barium hydroxide was obtained. Determine the empirical formula of the
hydrated barium hydroxide (Ba = 137, 0 = 16, H = 1) (3 marks)

....Q,ro{>D~ 8.B..(Q.-H)~ M*D .

.....~ .s..I.:3L I : .43.:.~.-.~./.. .

.....N\iAh 5 ..l;;;?..:::..O.:..~.. . H:1:.~ ;.; ~.,.4 .
[l 1 f(......................... : : , .

...W&e. r@.y. O?2> ~ .1 Q :.4 ;; g ~ .

.......................................................~Q:..!1 p.J. .
·······························..·i·~···········£'··F·······r(········B·q·ft)ff\···~···g··H···D·~····LX········.
...................................................................................\.I J..~ a.................•...............

21. Given that the thermochemical equations for combustion of ethanol, hydrogen and graphite
(carbon) are;

~H = -1368kJmol-1

~H = -286kJmol-1

C(s)+ 02(g) --+~C02(g) ~H = -393kJmol-1

a) Draw an energy cycle diagram linking the enthalpy of combustion of ethanol and the
enthalpy of combustion of its constituent elements. (2 marks)

:lc)+3H ~-kOl..(q) ) C-:l,.·H-50H
C

{) VI ~~(~.
~~0 'i- 3 0 V I -:fot COmhufo'~

pe~ tiN (,()Wl~

~ ~jT'(lb11~..
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b) Calculate the enthalpy of formation of ethanol ~ (l mark)

.......?::.L-::9lJ.3):tQ.f:.?-Jf)···········ktt;f·±·~:::-·~3~!...J;;;~:,it,:::······~~~\b

.........................................................................(f .....7:"••••••••••••••••• ~ •••••••••••••••••••••••••••••• ~ ••••••••• ~

22. The diagram below shows the apparatus used to prepare ethane in the laboratory. Study it
and answer the questions that follow.

-,

'-y-----../

,-9Cd ~(n/
F----f

- -

--

b) Write an equation for the reaction that produces e~as. (1 mark)

ac~ .cH.:3.C.H~CQQN~~±..NqQ.~ == N.~.m.\S'..+..c..(f;CH3l3J
~~ };1\J,: .

~S'~ Give a reason why the gas was collected over water. (l mark)

........... 1.n.%.l.u.b7.~ ~.~ w..@.( #,.. [~f. cs. S.!(3~ilj..~qJ.~~
I~~.

23. The decomposition of methanol to form hydrogen and carbon (II) oxide can be represented
by the equilibrium CH30H(g) \ 2H2(g)+ CO(g) ~H = +92kJmol-!

. '"
What would be the effect on the equilibrium when

(i) The temperature is decreased. (l mark)

.....:ff{.~.~r.{l S.hfft-f. fg..~~ ..(gf.-t.: : ~.ct 9.Qck.~

...................................................................................................................f"f:..~...~ ..:&.y.cJ.!.~.q-
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(ii) The pressure is decreased (1 mark)

.H.. Btc.uli.b1Jv.~ H..,sh.lf.t~ t9..H..it.e.. '(jkb , .. ..H

24. a) State Graham's law of diffusion (1 mark)

..1he ~ 1:J ~.$.loo C£ a. qCb .\.\. IDW.~ .

....~~OC\gt. {D...~ s.~W¥.'e~ Qf fu dP.~ .

......~~di.cl ~~ Q~ ~~~ 9X~ ~ ~-9.~.

b) A sample of an unknown gas W is shown by analysis to contain sulphur and oxygen.
The gas requires 28.3seconds to diffuse through a hole into a vacuum. An identical
number of oxygen molecules pass through the same hole in 20 seconds. Determine
the molar mass ofW. (0 = 16, S = 32) (2 marks)

::::::::::::::~&~i.:::::::~:::.:::::::;;,:::::::::~..7...::j:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::------~> ~ vi ·
.................~.O 3..~ .
..........................................r. ··~···V!·············································· .
H..H H..~H ~ ..3~.t~~; ).HV,kH H H .

:::::::::::::::::::::::::::::~:::::::G.::4::::g:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

25. Write the chemical formula of the major component in the ore of;

(i) Sodium (1 mark)

::::::::::::::::N9::c:l:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
(ii) Aluminium (1 mark)

26.

············A·!······································· .
...................~ ..03·:···~··t.t..;l.Q··················· .
The set ~2~owAan be used to prep¥lre.oxyge~ gas. ~

¥r- "--r
~b!' - ri. O~3(n jeLL
-: , 1/·

/ ii" --.-

( .l ~.:I . ·-_f_LDmcr-"':'_.-_-_ -I stJ'Urtl ,- ,-,-
(eflffijfY-~tol(l&.. ,f 2

--'---
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a) Identify A (1 mark).. . Wa/:1J,{ : .
b) Write an equation for the reaction that occurs at the flask (l mark)

.......~JV~a.O~·l~·+2.H.~O~..~.4.N·~·Q·t\\~V···±··Q~')J·=····· .
c) Give one industrial use of oxygen (l mark)

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

27. 0.S2g of lead powder were dissolved in excess nitric (v) acid to form lead(lI) nitrate solution.

a) Write an ionic equation for the reaction between lead(lI) nitrate and potassium
sulphate solution (1 mark)

.......P'b~B" ::t .sO~~ ? R.bS O-J(-.i>J" .

b) Determine the mass of the lead (II) sulphate formed in (a) above

(Pb = 207.0, S = 32.0, 0 = 16.0) ~ (2 marks)

...roIIlA:l...O boo.d !~ ::"'~-~}:::: ..P.:QQ?:,5. , .

....p. ~ .

.... .. of...f.'0 ..:'b.. Pb$.Q~ :: ?>?::? : :'::: ···X·· J< .

.....t(w.{,~s. f, r6So.Jf- ..:;,...0.:.O.Q.as"f..2lQ~ ~ b.::T.-??? ::-: .
28. The table below shows the standard reduction potentials for four half-cells. Study it and

answer the questions that follow.

Ee(volts)

(i) Pb2+(aq)+ 2e • Pb(s) -0.13V

(ii) Ag\aq) + e • Ag(s) +0.80V

(iii) AI3\aq) + 3e- • AI(s) -1.66V

(iv) Fe2+(aq)+ 2e • Fe(s) -0.44V

(i) Identify the strongest reducing agent (l mark)

...................A/ ..~ : tf&e .ct: (\ 1.:~..f». ~.1.:.~ .G.'!.. .

(ii) Calculate the E" value from the two half-cells that produces the highest potential
difference when combined. / I . (2 marks)

...................+.9. ~.g.Q..J .I.:.f?.6~)~ :t.~:..If.Y:Y. ( ..! .
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29. When a candle was burnt completely, the total mass of products was found to be greater than
the original mass of the candle. (l..marks)

.......p.ro.dU.cb.f forDfLd ar.e. Co.~ Q~ tt.l\:D ..~:~ ..!. .
··········Lb·····.,.-()V}j········~······················~·~···································:··Z·········r······························................................~ a.d..d»i·······6··· Cl!<-(500 .

30. On complete combustion ofO.5g ofa hydrocarbon, 1.257g of carbon (IV) oxide and 0.514g
of water were produced. If the molecular mass of the hydrocarbon is 84. Determine the
molecular formula (C = 12, H = 1,0 = 16) (3 marks)

::M@::i:c.:r:~:::d;£~J~f>I~:$~::::~::Q;~~:::::::::::::::::::::::::::::::::::::::::::
::::Mq~:i:::H::::,:~::H~:~:~~::b:5.:(~::::::::::O::·::6:5t1:::::::::::::::::::::::::::::::::::::::::::::

19'
.....................................................................................................................................................~ c. H:..: .
p.: h...1Y\ \~ r....~ .

MCI!1.: :~.;3~ ~ n.:~!3~ )'-r;; .
fV\'k> 03lf~g-.-==OIOQq,?' 0 5 1 ~D'D5i--) .

I~ ~"t> I
~.Y)

.. " c:= r- n c-t.t~.X--
(C~)V) .:::~$

1~Y\

Yl
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