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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 .
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.
Candidates must answer all questions in English

Question Maximum ' ‘Student’s
Score Score
1 11
2 11
3 14
4 11
5 13
6 11
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. The grid below represents part of the periodic table. The letters do not repr
. : esent actual
elements. Study it and answer the questions that follow:- : e

[
b

K w
Q
H S T G Y Z J
B v
A
: \ : :
1. Selec‘vﬁ é?ément with the highest ionization energy. Explain Vo (Imark)
L Smollest atamic. radius. thus. .s’xm@er..nudeur. FOICE oo
......... 0f.a THRPIT, RN ) U Il 1 0 AR S S
ii. Compare the ionic radius of G and Y. Explain \ (2marks)

.Tam.cﬁ.mt.}, .t...&..is..\ar ot the. sonve yadivs. .af - Cr......
e ercdmu{r...’rhqn.i..ithw... .8hﬁr...e|gcimn..e_lf,c{mn....

Qgin.c .nox
e pulsive. . fores Y 1 a1 15 SR G SR RS
re the melting point of the oxides of E and T (3marks)

iii. In terms of structure and bonding co
Oxide. oé’ﬂ&chﬂhe/a ...H\an..Hlse...oet.(é[&.o.rf..E..-..LQm.Ja.oﬁ..'.l'....

}.ws 0 iant. Mmfc: 8 weture.. .w.u‘.Hl : .&4 m;zj.ﬁ
.o.(%QE...hm...&‘.m.y.la..m.a\mll,q(ﬁrug e .mf}h...u).aqk..\mnnl%

LS v st e s e e
On the space provided below draw a labeled diagram shTwing how the chlﬁride of element P
5 Magnesivm v Yo

iv.

can be prepared

aleal bonds, orxide. Ve
ool

—Der %?aai@ Spoo

'k

Ma |
e’ 7 e 1] pgdome/t
Chlorine- Cm B il ‘/‘ILN nesiv
Hy \ \ ___._._-Burm' o)

Combushion 1S I SR :

V. State one use of element J Yube dl ¢ o , (1mark)
Accegh one. Qoech .oooooriiisssi e i ;
From the grid above select the most electropositive element (l/ﬂ]:ark) |

V ............
} { ................................................
.................
....................................
if |
i ‘
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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. (2marks)

Momic no. v Ve
. a) A piece of unpolished aluminium f01l s not attac d by water‘or steam Explam why this is so.(1mark)
ve. Yo. Mareackive’ om e ~{.;¢.r....:,'j ............. 57 £ L ERE AR IRE 1 I

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 Zubeida can conﬁrm the presence of
aluminium in the ore. | (3marks)
Crush. the ok aad...add dilute o rrc,w)..o,t.q.«i...ﬁ-.ng....{p..mno\ce, the..
Uareacted. &ub.siancc: Divide. the. vesvlling. sSlubon. mlo }hrc.&....eq_ua[
.PoriwnJ. Vo... the. pird.. ar}wn CJJJ_. few. c?‘?) J LF. NH,;@q;,;\JJ'n.{....P{?f .......

as Buble. cadscot \& e, Hl:, ?-“ o:h*on d.f uu do of: Naotf
unhll Qxcec,. -‘ahd-e, H:l' sﬁlu lr, “midicales. fflyr B ‘EL.B ...... I?thon
add... Nagsoi Wet, Nadl.,. No.white..ppt. szca}eJ A ‘/P’Ve of ...

c¢) The diagram below lllustrates the hall’s cell for extraction of aluminium .Study it and answer the
L1 ' i

questions that follow. i
Carbon anode di:

Ve

77

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

”/

—
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i Name the ore from which aluminium is extracted (Enark)
o il abxike . i RIRRE 15 3 SO
ii. Name substances S and Y l/\{q» ’ (1mark)
S..M.o.uan....Q.J.Uminium..an'.\gl.&..Q.MOHC" alumina)
v. Molden . aluminivm ¢« Yo
iii. The melting point of alumina is 2015°C yet the elccf;‘;‘olysis process is carried out at 800°C.
Explain how this is(acl\lie.)'% U"Ah’ v "Iq. (1mark)
............ C@Qh&mm‘«lcﬂ.uhnchlaweuH\Llﬂfg
iv. Write the overall g uation that tglfes place in the hall’s ce;ll during electrolys'@s. (1mark)
4Al(t)+6 (t]#)‘qﬂl(l’)‘l—,gog‘,g)t/ .......................
V. Duralumin is an alloy of aluminium and magnesium. State two reasons why it is mostly
preferred in construction of aeropla‘le body parts. (2marks)
T4 is unveadhive... M0 ‘ ..... A I PRCTE SR SR BSOS
.:E&..a..l.@hlu.lllo.w. .J.eusiH...K.(’k...'.' ...... S5 503 N S R —
vi. State two uses of aluminium. (Imark)
....... Accepl..nn....Corr.e. J,iforme—cmr’eop
t. ..... |. ...... N T RTETD
3. a) Draw a well labelled diagram to show how zinc metal is eﬁtfactfed by electrolysis. (2marks)
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b) Use the standard electrode potentials given below to answer thl'e:f'quest:ions that follows

Reaction E%(V)
MnO4 (aq) + 8H' (aq) + 56 ———» Mn?* (4q) + 4H20) +1.44
M¥*apte ———r M¥u b o7
T — > Ag) +0.34
P*ag+2e ———» Py -0.23
Toagt 28 = = 2T (aq) ': | +2.86
1. State whether acidified MnO's aq) can oxidise M2*. Give a reason for your answer. (2marks)
:E..L’.....Ca.n...D).lJ?cl,lU.ﬁ...'.—.ﬂn:,...c,mf....fa{..l.}‘he....ﬂ\(emﬂ ...... cell. .is.....

.......................................... p.o.:.i.{ur.

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

..... TO8HF0.23 = £.0:9FN

iii.  Select two half cells which would prif)duce the highest e.m.f when combined (Imark)
- p2 i H B i g —
Rl cell of Pond Ta J|. Pap b 2072Fy,  ond Taggyb 20772 2Ty ...
iv.  Draw a well labelled diagram of the electroc&mical cell formed when the half cells named above
are combined. I 72 ‘/q, ;l\_ |/‘("’ (3mark)
é" —
'/‘{V jr‘ |9,(3)C|'|' la'l-m

——

S)

\_:__-_ l/\(v

C Phhmm

l/\11/

Paf ] | — ' ‘I::‘ l-——_._ \
w i
@a)
v.  Calculate the e.m.f of the electrochemical cell above. (2marks)

+2.8¢+0.23 =+309V
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vi. Analloy containing iron was dissolved in an acid and the totél vo],ume made up to 250cm?.25¢m? of
tis solution required 18.0cm? of 0.15M acidified potassmm dlchromate VI to react with completely as
shown Cr20%7 ag)+ 14H" aq) + 6Fe™* > 2Cr** ) +6Fe* TH,0,
Calculate the mass of iron in the alloy. (Fe=56) , (3marks)

3 t SR

0" 15mdles = ‘|";’C°;f 0:0(62nde —> 25e
v e il Yo ' ur 48 Ocm’
\000

— =0 | 62 Oles

Becho 16 \ SENCYF Ty

{1 | o 1 \
6X0-002F =0.0162mdles ; _‘ Y

0162 x56 = Q-O?ﬁ

4. a). When a mixture of concentrated sulphuric (VI) acid andf%»ppe‘r tljnﬁngs 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 experiment. ‘ (3marks)
....................................................................... L ARIEES SR R
.CQI].('«...H.&SQH....DmJUQS Comedal b black....C.uO sdlid ;. S0,
9
ami woter.... ]ht Cu0.. \“Ca.m[J wn[h CALes.. Lonc. H&S.Qq....]l.o ......
Form...CuuS0q.... which...ix.. Jel'l clm.hg, l:.i....CDnc,...l'.l.&sS.QH to
.w‘u‘}e Mn}l»ime....CuJ.QH...ﬂ ..... c{( ........ IAS.QH ..... A)Qa\rm ol H’(e_

.JU*sUel water. }o Form... l)lue_ J’B]u'hon ..... o.(....Cop,oerQU

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

------------------------------------------------------------------------------------------------------------
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b). Study the flow chart below and answer the questions that follows,

Solid A i
iR ! i
g | |

S0 and Air
Purifier
50, and Air
Cone. H;SO, Drier ; ‘
__Aboorpdou ’ Compressor |+— $ »
| Tower i
_____ |Oleum d l 1
Diluter Catalytic chamber
Coe. 8. |
i.  Besides sulphur name two possible identities of solid A (1mark)

—Lead @) Sulphide. (ralens) . - .Imu(ll).fulfhiéc ............. AX o
—.Zu'nc..&’u\fhi C..sz L. ch J.e) "R CQF}’QF . FY[” TI.CH
ii. En_(-p’lgin why it is important to remove the impurities in théi above process (1mark)
...\.o...P.r.evm'J:...l)m'mn.t{lj...af. h” {'h nmﬁa&d ..............................................
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 j: concentrated sulphuric (VI) acid (2marks)

uhimav@...&Q;..m..ua{e..r...{m. cu...a..[ali.i.aﬁ...b.ca*....whid)...l:zo.il.l...)lhe_

.acrL ....... fo.. fFor m.. M u}clmflt{‘ ..... Qf....lL

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

I i

, .hea.c.{mn - clal&t} L1 LR ORI AR S-S0 o S O SN NI = SN

iv. Write the chemical equation that takes place in the catalytic chamber. (1mark)

—>A904 i
........... QSOQg)i’Oa{S,Q Lag;-

v. Statg two conditions for the reaction in iv above to take place (2marks)
..Pthw.rer..oE...&.-.-.d. alm i . Nonadium 00 o xide. l ﬂﬁ."inﬂ.m....c%drl.
”l_é—mfera‘lure 4so—-soo0"C £y

vi. Give a reason why the above process is called the contact ‘p;roceﬁ‘s F & (1mark)

.Eeadron. in.ca
of the cdf{bs

,JJLL chambec. invBves. reackants.. .nmdi@...an..fh&..sumam
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5. Kevlar is a polyamide which is made from two different monomers whose structures are shown below

il el ik

Benzene-1,4-diamine Benzene-1,4-dicarboxylic acid
a. Draw the structure of Kevlar. (1mark)
H O e
%-l I ] U
Harth<isr
|- n
b. State one disadvantages of continued use of Kevlar (1mark)

..Non.-.bmclgﬁmdnbl.c,....-Hw.s....V.S\.lu}.e,...{h.c...gn.vj.wp.f.p.cn}' ...........................

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. (Imark)

..... M anvfacture..of- lowe... .Manu(adu.rc...of..b:ll.ciy.mo(-..,..dar.ke,h...
S A0 et ore core

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

st ™

0. H —c‘s—-— cC-O -clz-—_(i:—‘-H*z
H H H
Lossuss Pro.p.qnoi.c....aq.i........................................;»E:L_ .....

uJ‘lMe“mnoa-‘a ..... '
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e. Study the reaction scheme below and answer the questions that follows.

L i |

Ethan-1, 2-diol HE i j
r—— L Terylene

Step VIlI
Step IV
l . HOBr
Y 2 Ethene | Tistep Vi 1 K
Step V y i} P
Step VII
Step |
CH3CH,C00CHs Sl el 1] | Ethane
i !
Step Il !
Water
Qand X |
Vi e
i. Name substances K and Y ' -

(2marks)

K..Rz.bmmo.e,’r.hano\...“..b.mma.e«{hdn—lz—d /I |- brome ethan-2-0|

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

v.. ), 2-dichloro.ethane. 7. e e o e i

ii. Write the chemical equation for the reaction in sp;_kp VI @ (1mark)

C.Ha. .C—.H.',, 4+ HOBy.. —=.... QH:,Br C—HzQH ..... RES ‘ACCC{?"' .8 ‘NC(I’H.W/P. .....

iil. Name the reagent and two conditions for step VII (3marks)

Reagent.... “1(‘(08 en.. @QS v

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

Conditions....... \emi?....l..SQ.:.-..Z.SQ...C.—.. ...... LA R B TR SR NTE O O S
.................... N |ckel(.w[a£jd‘l/
iv. Name the process that takes place in: (2marks)

Ao
a. StepllL.... AQJ,nch\’dré}jsu‘/ ..... HERLEEL Ll e Eiincs
/
b. Step VIIL.... .Co n.c‘.ﬁ.n.s.a.ho.n i V%}Jmc rﬂ.qh‘o BN ot s ot g s
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6. a. After 112 days 1/16 of the mass of R remained, Determine. the half-life of R (3marks)

, v (AT
AT S T e R L o= (LN e 2
‘ 7 /La'—P l/l_‘ = l/s = /(6 /16 ‘ (/?,) _l,l,-- =

lffj kL E=-23 ci:f}s

|

, = NZ%
N2 _ 94 c{:jj hog i = *¢
H _ Log 'Y,
Nz -9 %
% ; ; t ,..'—-—-—‘;L "
b. (i) State two ways in which nuclear reactions differ from '61%?nary chcm%al reactions (2marks)
"l
Nuclcnr. .r.cu@.‘L‘&n.. .?.rmluc& . .lu 53 .amau n:{‘. ..OF. &028. ...m"n'.l.t__ . wam:cd. .rmdr,m

. .co:luc:...las:...e.n.cuax}; ..................................................... () N
v

UClear r‘caoh‘on lovOlves Vntors an whi ; p ‘BN
(ii) The following is a part of {Jrgniu:‘m decay éer?egu}mn ifw‘ "lgl& O ewed r{&t 03 invilve 0{&;
2

238 Step | 234 Step Il _ 234 Step Il Z
uy —m——» Th —» Pa —mmm X
92 90 o1 B hEL A A
(iii) Which particles are emitted in step I and II (1mark)
Shep.d..odpha, & Jrl.c‘?. I .'.:!').e.%Q.C_B._). ......................
(iv) If a beta particle is emitted in step III, find the values of Z and A E (2marks)
234 =Z+ 0 ql=A+—1
dhaliig Ah=9%
Z =234 c“‘l“l——;;pr“';
(v) State two factors that determine the stability of an isotope (1mark)
o Yoden. Yo neudmn. xadion
o
........ lo.lm,l....nu.mb.ec..o(-....[).m.%o.m,..an..;,,,...q.eu.from.........................

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

v ‘ .
a. Tracers 'Tc; A. et e..c.{' - 1€—C&k5 i m " un.cler@r'q.vndp i. uJ.Q.+ €Cy. oils..can (,_. ; 3&5{” pes
b. Paper industries. Monifox. .CL([L .con {"ﬂ i {’,‘JJL[(I'IED/OF a . .Pa Fer.iinnnnnnn,

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

\,‘VVTL' | (1mark)

Lack . OF.. minimum.. ccdnmbion. .. en L p iy Ak 47 S SRR —
..Lack OF... proper..anen ‘a.'h.‘arl ...... v .‘/.1—.-. ...............................................

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

I fy o
Pressure. ANCreQV/€E. 1N, .FT.‘C)"I.U!@. - Ju (es.. Hl L dl.l Fan f ] b el—ure.e.n i '}}IL : l/ ‘/7’
.tmchg. Paricles thus. 1ea Jr@. o pruiteul Yollison... thus. increage

in ra Ereuciion P ’s
Temperature ’.[ﬂ(f 05e  In.. ‘} C—Mf enq l‘J re. increawse. the  Kine IIL energy. OfF 'H'l e

veackng  gacices. thus. Jeadma o, ericleul 72
in “\‘1 Frah, 0 read‘r'bnec\s/ Vu-fm E*ILU |

lision.... henceincrene.
i
C) Bismuth chloride reacts with water according to

‘the eﬁuation below.
BiCl; aq) + H20

(Colourless)

=—— BiOCI (y+ 2HCl ¢
(White) i

1. State and explain the observation made when a few dfops potasélmn hydroxide are added to

the system at equilibrium.

(2marks)
.Amunk...ot..m‘hc...u.hhl.c...f!f?:l’...in.cr.caiﬁ.f....l‘.(.o. H..xeacts... osth Hct
. \1 Ente.... .ﬁo«mm@ ..... foreal d.. xY.ea r,pianl 13 1 ..................................
D) Define the Lechatelier’s principle (1mark)

.U.‘.'\.Ef!\....a,...C['\ar&e...in....can.c.!i‘.{!'oﬂ is.. q}?p.b:gd,....Jr.o.....

............ aﬁ;jxrztem
of. eauilibaum . the system shiptd b 0ppose. fhe. ..
N1 T R R . DR A SRR ST S R

E) State one industrial application of dynamic equilibrium

.A}?}?lf_cd....i.n..quzec...[?.r.acex)....}o. ...Fo.n;{?...c{mmam‘q

| /

................... L Londack o form. Sulphuci).oxide.
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