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MOKASA II EXAMINATIONS JULY 2024

CHEMISTRY PAPER TWO

Instructions to students:

Write your name, admission number and class in the spaces provided.
Answer all questions in the spaces provided a!
This paper consists of 11 printed pages containing 7 questions.

Candidates should check the question paper to ascertain that all the pages are printed as
indicated and that no questions are missing.

e Candidates must answer all questions in English

Question Maximum j ‘Student’s
Score Score
1 11
2 11
3 14
4 11
5 13
6 11
7 9
TOTALS 80 {
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The grid below represents part of the periodic table. The letters do not re
. - resent actual sym
elements. Study it and answer the questions that follow:- : fymbioksodiise

i
'

K W
Q
H P S G Y L J
B [T v
1. Selec‘tfﬁ\é?l!mcnt with the highest ionization energy. Explain Vo (Imark)

A G mallek. alomie. radus thas. Shangec Foclar ...
......... onHmciiom“

ii.  Compare the ionic radius of G and Y. Explai (2marks)

n \
TLonic.ra Jy,?t Cr.a8. .\Cl@.e[. . l:hb{then cove. xadins.af Y. Cr

qains. mere.e erdmrkr...’rhan.i..i:hw... .8h£r...e.|£,clmn..e.l£c.{mn,,__
8 q.u.ls.iw..fnr.@sk/.....’?: ....................... |

iil. In terms of structure and bondWe the melting point of the oxides of E and T (3marks)
A FELE (RN

Omée-oé'ﬂ&vhp H\on..!'h.&.omé{en.o.p.ﬁ.-..@uc!e_ ol

ha.s jan}..a}{m?é.‘s .mc,:lu.r.e....w.f.f'h..&*mn ...C.Q‘I.\’(QJ.Q.{L“[...bQﬁJJ,.:Q.X.i.iC_ &
o2k has. simple... moleculad $hrue .| w ith.. weak. mnd%l

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

LR ..o s
iv. On the space provided below draw a labeled diagram shTwing how the chlﬁride of element P \
can be prepared Mts nesiom v == J) e d&Zm l{'g S ool( A
d — l zZ ~ Igume . /D@ chlonecvt,
(higvine- i \ Chamber = _____--BU%"‘{L M{'ﬂ“"ﬁum
h Conh \{\{1’ [ N Cro.sdarg/‘{b
V. State one use of element J m;"::,i |l | = : (1mark)
Accegh.one. gomech oooooiiiviiissis S5 T ———
Vi. Fl’ﬂl th‘e/grid above select the most electropositive element (I/Eark)
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vii.  Sketch a graph to show the trend on atomic radius across the period to which element H and P

belong. ﬁ i (2marks)

/Homro no. \/\Iq,-
. a) A piece of unpolished aluminium f011 1s not a j‘%iby wateror steam. Explam why this is so.(1mark)
ve. bo. Mareackive” omd& s BRE; . SINAE BN S S
b) Zubeida a form four student at Joburg high school collected a piece of rock in the school compound
.The rock was suspected to contain aluminium. Explain how Zubelda can conﬁrm the presence of
aluminium in the ore. (3marks)
Crush therock aad...add. dilute nidie acml....F.r.“cc..}.p..mnove, the. .
Uareacted. subslances.. Divide . the. resld p S$Oludon, mlo three..equal .
—
.Podwnd’. Vo... the girst {?atlwn GIA;L R0 GTORS.. OF. NHang\lJ'h.{@...PEJL.......‘/l‘V
103 flwble. mJJw{ 3t b”"r o, Hm ?-"dfrofhgt} d. fow. clroﬁ .0Of...Naott
wodill. Oxtecy hh Hﬂ- .sS] lc_ indeeabes, K13F M o h ;.3..%..|?orhon
ad i ile. ppb.indraales. TS
d...Nagso, Wel, Nadl.,. No.white..ppt. iadicates feren

c¢) The diagram below 111ustrates the hall’s cell for extraction of aluminium .Study it and answer the

questions that follow. it SEEE

7z 24
e
L

A

77
A//',

o
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e
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- /,%f/’"
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Name the ore from which aluminium is extracted (M_T.ark)

i.
................... qum#e(*
ii. Name substances S and Y (1mark)
MoHan duwmwm On \‘-'lti’r CMO“C" Q"U"""")
v. Molden...aduminivm & V...
iii. The melting point of alumina is 2015°C yet the electf'olysis progess is carried out at 800°C.

Explain how this is achie W ‘/ \11, (1mark)
C{joh{c‘r)j:ﬂ added which. lowen. the mp...

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

iv. Write the overall ec!‘_uatlon that takes place in the hall’s cell during elcctrolys@ (Imark)

'4 Al (.U .)‘qAI(DBOQ,g) ..............................

Duralumin is an alloy of aluminium and magnesium. State two reasons why it is mostly

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

V.
preferred in construction of aeropla.ve body parts. (2marks)
This unveachive.. M08 b idedhssesneneseeesinneraenenes
T ightecll Low Aem.ﬁ..m‘(@f._.za ............ AT A DN
vi.  State two uses of aluminium. (1mark)
....... Accept..on chrecf..........ji..Ea(..pn;...cm.r:q.qﬂ..........................
; (2marks)

3. a) Draw a well labelled diagram to show how zinc metal is extractcd by electrolysis.

v Yo
\Tob el
Pb o s —:—‘i—'/”é)
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b) Use the standard electrode potentials given below to answer the'questions that follows

Reaction E°(V)

MnO4 (ag) + 8H" (aq) + 5&6& ———» Mn** (5 + 4H20 +1.44

M¥agte ——> M%) | 077

A% g+ 2e —» Ag) ' +0.34

P+ 26 — —» Py -0.23

Taggt 26 = P 2T ag) 'I | +2.86

i.  State whether acidified MnOs (aq) can oxidise M?*. Give a reason for your answer. (2marks)

:[.:.*?....Ca.n...OMT:!}'Jﬁ:...mn:,...cn‘l f....fﬂr...:,‘fhﬁ....o.\tccu}l ...... cell ..is.....
.......................................... posidive,..... AL LA

ii.  Write the e.m.f of the half-cell of A if P was used as a referénce electrode. Show working. (1mark)

..... TO:8HF$0.23. 7 5000 FN

iii.  Select two half cells which would pt:)duce the highest e.m.f when combined (1mark)
- 2 v M B 3 —
Halgcellop Pond Tu. M. fgh b aez 2Ry ond Tag r 2622 2T gy
iv.  Draw a well labelled diagram of the electrowm cell formed when the half cells named above
are combined. i M ;N_ l/‘{ v (3mark)
<, at |
r'-
sl |81 \
G) -1 = e
o]~ \: P |atinum
W |2 3
Sl | —_- b B
Pﬁ.“‘ /L....-- g = ’ : \
Q-a) = "'—-I-—f‘
@a)
v.  Calculate the e.m.f of the electrochemical cell above. (2marks)

+2.36+0.23 =+3.094V] |
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vi.

An alloy containing iron was dissolved in an acid and the totql volumc madc up to 250cm?.25¢m? of

tis solution required 18.0cm?® of 0.15M acidified potassium dlchromate VI to react with completely as

shown Cr 0% (aq)+ 14H" (aq + 6Fe?* > 2Cr** (aq) +6Fe TH20q)
Calculate the mass of iron in the alloy. (Fe=56) . | (3marks)
0-150des —> lﬁ::niﬂj 0:0162mfles 1> 25ci”
o R T —> 2500’ ;
L%E%%-Ié: 0-002Fm e ,250)(0.0'6\/\"" VLS

4.

= O-162m e
Raho 1:6 Ve 2500

l/‘/L

6)(0,002?- :0.0lszmtﬂﬂ O '62 LCl = Clo':r’-gj

a). When a mixture of concentrated sulphuric (VI) acid and jc::%)ppel[' ninﬁngs is strongly heated, a
colourless gas and a solid mixture of white and black solids are formed. When the solid mixture is
treated with distilled water and filtered a blue filtrate and a black residue are obtained. Explain the

observation on the solid mixture formed in the above experlment | (3marks)

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

Ccnc H&S omrIUns Lu.metal.. Jro Hack....CHO sid. 509.3)

uni woder.... ]hﬁ, Cu0..reacks.. with.. CALCSS.. Lanc.. HASOJ.;....{O ......
Jorm.. LuS0q.... which..is.. AC[’I cqu*led_ L.{....Conc,...l..&sfoq fo
whife. unﬁiju)....CuJ.QH ................ HS....;.-; ..... Jmé]w Ln.. Hts;

clu “ei wm[er h) Form... l)lue, J’SIu‘flon ..... O.(....(O.Ff(‘rqu

l h "ﬁv .............................................. R 1, S W B AR R S
s'ul? Q . } 1

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

R N R R R R R R LR R R R R R
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b). Study the flow chart below and answer the questions that follows.

Solid A _
Lo ]

SO, and Alr
Purifier
80; and Alr
Conc. H;SO, w ; ;
- 6 s
Ah;:z:on = Compressor |¢— 4
Oleum . l T
Diluter Catalytic chamber
Cone. H.8O. |
1. Besides sulphur name two possible identities of solid A (1mark)

~Lead @)Sulphide. .C&alem)....:.imn(luﬁnl?hiic ............. AX i
—.zfnc.Sulf}li L.szt..bltnle *CQF’Q"F""HC..
i, E{E@in why it is important to remove the impurities in thé above prdcess (1mark)
o ..pmm-}...l}mo.n.n:@. .of..1h ccdcc&(rf
iii.  Explain why in the above process sulphur (VI) oxide gas is not directly dissolved in water to form

sulphuric (VI) acid but instead dissolved £ concentrated sulphuric (VI) acid (2marks)

gbl Slving... S04 .in..watec. Produces ok ht 1l Iu{.bbib}h
.aé‘: :LU fo Qsan st ? jrofclgha 02. . f |- Th :l .cxihi ; rm.ki.r.g_ . H)QL
..hemcr[tbn....clagje.w ,

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

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

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

iv. Write the chfénical equation that takes place in the (csatalytic chamber. (1mark)
0 R QORL L LI e
........... 2 Qsﬂ)ﬂ.‘i..oa‘fﬁj. J ‘3'.8)-”. e - ceeees
v. Statg two conditions for the reaction in iv above to take place (2marks)
y Prc‘:w.rer. 0F..2=3. atm. —— Nanadium 00 05/ de ’ Pladinue.. .Cq.}egjd.
“lemperature 450—So00°C [
vi. Give a reason why the above process is called the contact process : | (Imark)

.BB@C!'.!'OIQ. n. ca‘a i, c\wmhe(. invdlves.. rcadc';uh V‘m&h@ .ON.. IHTC’-. . Surace

of the Ca}aé}‘ ;
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5. Kevlar is a polyamide which is made from two different monomers whose structures are shown below

H\ H &0 | 0
N N g g
H” \ Y
H HO \OH

Benzene-1,4-diami i
1,4-diamine Benzene-1,4-dicarboxylic acid
a. Draw the structure of Kevlar. (Imark)
(0
; Yon i
=y e
b n
b. State one disadvantages of continued use of Kevlar (1mark)

..Non.—.biaciamdablg....’fhuu....f.mu}g...{h.c...g.n.w.ron.f.r_t.c.n.’r. ...........................

c. Kevlar is used to make body suits for superbike riders due to being tough and friction less. Name

one other application it is popular for. (1mark)

Maagactore..of. glovss. ;. Maswfachue. of. bulledpraof.. jackeks
d 'TE@XI) }Aa:ef'F ong Cc(?zfrfn'a‘gés)

d. Give the names of the molecules shown below
. CH,CH,COOH

H O H H

. H—C——C——O—-C-—-C H

l B
H H H

lePan!Cvacldl'i ...... 1 3

11...@%‘83“10(\0&.& .......................................................
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e. Study the reaction scheme below and answer the questions that follows.

[
it

Ethan-1, 2-diol | 1 = 111
e ] Terylene
Step VI
Step IV
al h HOBr
Y o le——2— FEthene 1 ititap i i K
Step V ] S P
Step VII
Step |
CH3CH,CO0CHs oeel T eharal | Ethane
Step Il '
Water
Qand X :
VIE )
i. Name substances K and Y ft

(2marks)

A
k.. 2= hromoethanal.. ” broma.ethan—2-2l. !l 1= bromaethan-2-c|
v.. ), 2= dichlorg.ethane. V7. Nttt L

ii. Write the chemical equation for the reaction in step VI @ (1mark)

CHa QH;, x. HOBy..—=.... QHJ_B'P CqHz,dH / ACC.C.F* .8 }mcl'w'@’ .....
iii. Name the reagent and two conditions for step VII (3marks)

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

Conditions... -T-émf 0¥ ZSOOC-‘/‘ LE e | 4.2 I .......................................
.................... N .|:ckcl.....Cs.4J.q|JSl‘ v

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

Reagent..... H"I(!TO CI‘I@CU v

iv. Name the process that takes place in:

\
a. StepIlL.... Aa&ah,dré},su/‘ ..... |

...... /x
b. Step VIII.... C.o ﬂ.c‘..en.‘s.a.'hfo.n o V%mc At | N S—

(2marks)

W
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6. a. After 112 days 1/16 of the maj‘s of R remained, Determin:; the halffzife of R (3marks)
oy e B W L = i 2
Sh=h == 6 =) (2) l}; =¥
o= N2 )
M2 = 23dags hale b2 oy 4223 dags
H Lg%,

ne - .
. . . t Lod Wi.i | . ,
b. (i) State two ways in which nuclear reactions differ from ortHnary chcmgll reactions (2marks)
W

Nuclear. rxan-:{l‘an " .?.mJuce, Na 3.9. amaunt.. OF. eﬂefﬁ“{' while.chemicat reackion

Naduce.. less. eaer .\.g; .................................................... V() N
ucleac reaction lovdlve) ?I_D\(O'U and neulon while é@m veaction invélve Ofechy
(ii) The following is a part of Uranium decay series | e ng_)

238 Step | 234 Step Il ‘ 234 Step Il Z
u ——» Th ——» Pa ——» X
92 90 SRS FRIEEE BN
(iii) Which particles are emitted in step I and II (1mark)
Shep.t..odpha, & step . beta LBl ..
IS
(iv) If a beta particle is emitted in step III, find the values of Z and A (2marks)
234 = Z + 0O C“::.A-l—-—[
A - A=92
Z =289 q+1=A
(v) State two factors that determine the stability of an isotope (1mark)
o Vaton. doneudon. xadion
------ ‘TO_ l-w(numl:ero(—Fmbmam!,ﬂcufmn_;

........................................................................................................................
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(vi) State one application of radioactivity in each following fields: (2marks)

—_— v | .
a. Tracers....}Q. (I. e.J( ﬂ.c.{'. . [tab R Iﬂ . Mn.der&rq.uml\. .u.)iQ.‘l‘.B.Q. 0. [J L EAQ) (L gasm?g
b. Paper industries. Monitor. .QLCUL .con {"ﬂ i %I&GED/OF a. .Pa Per.ciiinniiioninn

7. A) Chemical reaction occur as a result of collision of particles. Give a reason why not all collisions
are effective

i Vo | (1mark)
n.e@s(....‘ff..' ....... LB SR
/'

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

: Lac,k .OF.. poinimum.. achivalbion.. e
..Lack..a;...p.mp.er....o mentadion

B) State and explain how the following factors affect the rate of a chemical reaction (4marks)

1
Pressure ANCrEQsE.  in.. Presore., reduces” the clu lan cey bebeen.. the ...

. V.
.tmc}r;:é...g.qnhcl ..Haus..lm:!:@....ko...fruﬂfu.l...(:dllucun....thw..mc:xca%eb
in ra Fveuction
Temperature..’l:n&f..‘mf’e- n ‘}(.M erql-u

.r‘mcm. pa clices. thus. .liué.'{xj. 0. pau lﬁ;l 3 :j“JJ.‘O n...h .cnc::q;ln.crm

in rate o0f Teactsn o V- | i ||
C) Bismuth chloride reacts with water according to the equation below.

BiCl3ag + H20 () =—— BIiOCl (y+ 2HCl ()
(Colourless) (White)

1 N
1. State and explain the observation made when a few d_.i'ops potassium hydroxide are added to

the system at equilibrium. (2marks)

.Am@un‘i...o[:..‘Hlt...w.l'zi:l.t,..F{?.‘I’...inmm!ﬁ.;,..KQH_,,r_cqc{;su__mj:{jh__“[{u
..hcncc,,...fmouu\nﬂ ..... foraacd. . ceackion. ...

------- e

D) Define the Lechatelier’s principle (1mark)

.U.h.e.n....a...c[wr@e....m....can.Jiimn ..... l‘&..».a’?{?.b:ﬁd.....J'.O.‘...O.l..?? lom
at._eauilibaum - Hhe system. shipts Fo. 0ppos e.....i’fiz

..c,['lq.n. N Sy 0 OIS G TR Bl SO

E) State one industrial application of dynamic equilibrium

.A}!{?lf.ﬁd..j.n..quzec...l?.r.a.ce.u....}o....fo.nil,:,li...q Mmeia

(Imark)

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

....... i Conlack. Jo. porm. Sulphuci) oxide.
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