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1. a) From graph  Axecs

(ii)

b) (i)

(i) Misty fifhes and whitc‘/glid. 18] LS Aoy AL

(iii) Misty fumes. \//

¢) Alkanoate ion from soap under goes hydrolysis to form a carbo
hydroxide ions. ~ \ .
RCOO(q) + H20 g == RCOOH, + OH(q)_/ Have ®

Aluminum being amphoteric reacts with hydroxide idf‘fg
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The melting pojnt generally decrease from sodium chloride to qlSUIPhUF
dichloride o / o
sodium chloride and Magnesium chloride have giant lonic¢ stiucture in which the
ions of opposite charge are beld by s@g@ﬁi& as ionic charge increases
from sodium ion to magnesium ion, charge density oo 05
increases in that order and so does the polarizin -lonic character of the
chlorides decreases sodium chloride and Magnesium chloride .
Al Cle, SiCly, PCl; amd 8,Cl, have simple molecular structufe with weak &/\/
Van der Wadl. Forces of attraction; as molecular mass increases, the Van der
Wall’s forces become stronger. X\/

The melting point of disulphur dichloride is higher than that of phosphorou:[(‘/

trichloride because it has a high molecular mass therefore forms stronger vah-
der-Waals forces of attraction

Aluminum ox&é\e/is added to dilute hydroéﬁ\o/r'fic acid as the mixture is being

stirred to obtain a saturatedtéo ution; the solution is filtered and the filtrate is
evaporated up to crystallizgtfon point. The solution is cqwfd the crystals are
washed and dried(x”
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- ) 15508
AAICL . 6H20¢) —"@HCly +1H:0p + AlO; [y 5‘;\%& 1:‘ o 3
-y ..»\\.a.h}nc:z.& e:{\)q’ri DA

Aluminum ion has high charge dex‘fg{y undergoes hydrol'ygis to form aluminum
hydroxide and hydrogen ions.

A13+(aq)+3l‘lzo(|) E— Al(OH); (s) + 3H+(g)_ L/‘/( ég &5_
Accept:
AICl; 5 + 3H20 > AI(OH);3 (5 + 3HCl

xylic acid and

2

from aluminate ions.
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DEI{:? h?, f)le is _(_:I'_L_I'S.L‘l‘qh/a‘nd mixed with ﬂ_@@i&i_f]gﬁg&ftr air at high l)rcss{rg passf;j through
o \¢ Mmixture to agitate the afixture and the ore particles and the frothing agent,””  risc and

gﬂ?_at while the ixﬁ;i}?%itics are wet by water and sinf sif'the bottom, The ore in the froth is
9 Sl“.!ﬁ"!ﬁﬂ{ﬁ_\f( and dilute nitric acid added, to break |t down, it is ﬁltcrcd_ard/_gézd.

§The puriﬁe3d ore is is roasted in air to form zinc oxide and sulphur dioxide
— Z?IS(S) + EOZ(Q) —_— ZnO(S) + SOZ(Q)I\/

% e S ture of zinc oxide, lime stprie and coke are put in the blast furnace and hot air
< blown into the furmnace Vel kil il

£ Zinc oxide j . )
g Zinc oxide is reduced to zinc by carbon or carbon monoxide 7{

3 éno(s) + C(S) E— chg) + CO(g)
I

o1ln

uo

Zn0 + —

= 7; i?é’-a) — Zngg) + COyg>” o fead. It i
INC vapour distills off from the furnace, its cooled by spray of mol ead. It s the
purified by redistillation

b(i)  zinc is a d-block element because its outer most electrons are ﬂlledﬁﬂgub.
energy level. Zincis not a trzr\x;iti/m element because botlbt‘he tom and the zinc 10n
1

Qul

have completely filled 3d sub erfe vel. ,H// )
(ii)  zinc chloride undergoes hydrolysisto form zinc o¥de and hydrogenChloride gas
that dissolves in the solution and make it acidic 2

—_—

. | ZnClyy + HyO) = Zn0, + 2HCligg %
W Potanssiom n\w\Tno\A‘e_L\h\

Y
A MGy + Aol + Oy 2 kg TG +&¥b_ﬁé) %I{
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3.a) (i) Reaction of benzene with an electrophile in which the electrophile repl
: one of the hydrogen atoms of benzene.\/'v rop places

(ii) Benzene has delocalized pie‘%tron which mark it‘sﬁble.
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d) The lone pair of electron on the oXygen atom u)c/(a cts with the declocalised pie
electrons of benzene ring, the oxygen to hydrogen bondM’eakens and break to release

4.a) A

no heat ch

b) (i)

(i)

%&7%“/ T -

solution ;h/atobeys Raoult’sfaw formed with no change in io/ta‘l volume expected,
ge occurs and adhesive forces are equal in magnitude to cohesive forces:

A liquid mixture of fixed boiling point and cb_/w that boils at constant

temperature at given pressure to form vapour of the smnwn of the
liquid. v
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Y richer in \/ater
’ pour condenses forming a liquid of the same‘/

composition as the vapour.

};epe.ate.:d heating and cooling of subsequent liquid mixtures producesmr__;_eﬁgtg as %
the distillate and azeotropic mixture as the residl\)}{ o )

¢) lem® of mixture contains 1.18¢g
1000cm? of mixture contajns —x8 X 1000 _ ﬁgOgll
1

Mass of pure HCl = 21(:)'; x 1180

= 2419¢1 A 9

RFmof HCl = 1+ 355 = 365
36.5g of HCI contain 1 mole

241.9¢ of HCl contain = 361—5 >‘</;fl.9=6.62M\/x/

d) (i) Partial pressure efw» = mole fraction x vapoour \/
(P7) = % x 0.674 = 0.1348atm

P, = —x 0.45%C 1348 atm ¥ 4
S
Piowa = Py + Pz / DLD
= (.1348 + 0.3624 = 0.4972 atm Lo
PO‘S"\{ / o
(ii) Solution deviates » i . This is bgcause the vapour pre(s,)sllfe of
solution is ts than that expected if the so\l/mié;cwas ideal.
5. a)(i) Reagent Brady’s reagent |9~m—3§f\\\'}“’?\°’d‘ ‘gé‘n\% Al STWhm
0 Observation  : Yellow/orange precipitate
Accept : Ammoniacal silver intrate solution and heat
Observation : Silver mirror. _ ‘
(ii) Reagent : Acidified potassium manganite yl) 301Ution/
Observation Puple solution turns colourless, A
Accept : Bromine water,
Observation reddish brown solution turns colourless.
PO Frossiom | Sodivm (u.f\-ww\&. STLI gwr \/
(iii) Reagent : : n .
Obsorvation : +  bubbles of a coulourless gass.
(iv) Reagent : Phosphorus pentachloride /

C e v — O —— i, W T St e s
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Observation misty fumes. v~

A{.‘..Q.;. Csoda I ol —D R,y C“’ o GO Tty a3
O b) (i) Reagent : Fehling’s solution and heat CHICHO
§ observation + reddish brown precipitate wxith/ @
= .
CHO

% no observable change wilh/ @ B
o
S
2 (i) Reagent : Ammioniacal silver nitrate’solution
é observation :
g CH,C=CCH; no observable change / 3
o
g CH;C=CH white precipitate. /
=
3 Accept : Ammioniacal copper(l) chloride solution
@)
3 observation
< _
. CH;C=CCHj; no observable change
o CH3;C=CH red precipitate.
=
% (iil)) Reagent : Concentrated su]phuﬁc/acid and heat
i observation : Z
. CH;COOH No observable cham;{ o
3
g H,C,0s4 Bubbles of a colouxLes/gas.
T
& Accept : Acidified potassium manganate (VIl) solution and heat.
_| 5
2 observation
ﬁ CH;COOH no observable change
0 H,C,0« : Purplesolution tums colourless with bubbles of a colourless
> gas_ :
o
=1 .
g (iv) Reagent : Neutral iron (Il1) chloride soZu/tk(
§ observation :
o OH Purple col atior\/
0 urple colour
. @ 2

CH,OH =
3 2 ' :
2 @ no observable chang,e/ 1_0
Q <
2 Accept: Ethanioc acid, concentrated pulphuric acid and heat.
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Observation

OH
@ Purple colouration

@, CH:0H |
Sweat fruity smel]i.

6. a) !3;) Satw_oﬂhe salt is prepared by adding exce hl'ég/a_lt to water in
a ss of't

ottle, the bottle is stopped, shaken and allowed to stand for some time at
Constant temperamkx;ef;f he conductivity of the saturated solution is measured using
conductivity meter’The molar conductivity of the saltt infinite dilution is
fiEtermined by getting the sum of the molar condudt{vities of the component ions at
infinite dilution.is determined by getting the sum of the molar conductivities of the
component ions at infinite dilution. The solubility of the salt is determined from the 4
exp}gessx‘cﬁ/
AO-STQK But Ksalt = Ksolution — Kwater / s oW an '\& c.ﬁww‘ To

Cis the Solubility of the salt, Agsomapiion mﬂhg ?i‘f&n g :—Jfﬂ e <h Wines T
Equation. A '

Spa Ad TN Sully ;
A3:C04(s) = Ag*, + C0F L 0O
[4g71= 28, AC,0F 1= 5 X

Ksp =[Ag*P[C,0871 A

(28)*(S)

= 453mol’dm”

Alternative:

A saturated solution of the salt is prepared by adding excess of the\sélrt to water in a
bottle to stand for some time at constant témperature. A known volume of the
saturated solution i‘%gi’pette, a small amount of dilute sulphuric acid is added and the
mixture is warmed. The mixture is titrated with a standard solution of potassium
manganate (VII) solution. . |
Manganate (VII) ions react with oxalate ions according to the equation.

2MnOj wgy T SC204 ag) + 16Hq — ZMn%;q) + 10C0; ) + 8H20(1).%

The results of the titration are used to calculate the concentration of oxalate ions
100271 = 2 [40*] = 20 A By A 00D —2 Ak V.
if [;047] = x¥' [Ag"] = 2 A0 ALY = AgTe + QO oy

Ksp = [Ag*) [C,0f7] X
= (2x)! x x

= 4x’mol® dm”’
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(1) Reductio

(ii) Ksp = [Ag*] [C,08
[Ag*] =1.1x10"x2 ¢
[C,077] = 1.1 x 10+ WY

Ksp = (2x1.0x 10“)2Vx 1.1 x 10

=5.324 x 10*"!mol® dm* @Q

Let S be solubility of Ag,C,04 in 0.01M AgNO;
[4g*]  =28+0.01[C,027] =Sv~
5324 x 10" =(S+0.01)2x S A

Assumption 28 +0.01 ~ 0.01 J&

5324 x 1012 =(0.012x S A
S=5.324x I\Wnoldm‘3

b) (i) Silver ions in tife saturated solution react with aqueous a ia to form a soluble
\/

complex ion, equiliprium concentration of silver ions decreases, more silver,

chloride dissol to replace the complexed silver ions. A:] (o) + AN Cag) —7 Aﬂm‘t‘)-‘w’
(ii)  Barium ions in the saturated solution react with nitrate 1ons o form bzu'lurg>
nitrate, the. equilibrium concentration of barium ions decrf;/st/ more barium
sulphatc dissolves to \yﬁface the reacted barium ions 2

Tlﬂ (Q{.\ +1H07>taiJ — Q—"‘AQ\\‘)—\ NG

2o

otential of a he:)f}ell measuréﬁ(kative to the standard hydrogen electrode at
298k (25°c) and laté).

ii) Atomization egeéy The lower the ionization energy, theHigher the standard electrode

potential because gascous atoms and easily formed. oY

Tonization kD'-r/Ly The lower the ionization energV/ higher the standard electrode

potential because gascous ions are easily forme oy

Hydration encrgy, the higher the hydration energy the higher the standard electrode

potential because gaseous ions attract more water molecules



https://v3.camscanner.com/user/download

v

1'hc zincrad is dlppcd- i a onc molar solution oF its ions to make a zinc half-cell. The
zinc half-cell Onéll“/”ght IS connected to the standard hydrogen electrode op-the left
using a salt bridge to complete the internal circuit and connecting wire thrdlgzh a high
resistance voltmeter to complete the external circuit\ L Lwh‘;& cob s et

' \,b '_J,\,a*n P Rt L‘/(/ ] .
The standard hydrogen electrode consists of, platinized platinifn dipped in a one
molar solution of hydrogen ions at 298kv{/ /

—~—
~
~

The e.m.f of the zinc half-cell is measured using the voltmeter since the electrode

potential of the standard hydrogen electrode is taken 2\!&0—0\/, the reading of the
voltmeter is the reduction potential of the zinc half-cell.
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FAnode: Feligy — Felagy + € /

m -—

5 Zngsy + 40Haq) — Zn(0H){agy+ 2¢ l/‘/ Al

% y H ‘/\/

%Iathode : ZH(szq) +2e 2(9)

wn - —

2 BrOjaq * 3H200 + 66 — Bragy* 60H(aq)/

o + /

%ii) Pt(s)/Fe(za‘z).FB(BaZ)// H{agqy/Ha(g)/PL(s) Q

2 Zng/OHgy Zn(OH)itas/ /BT O3(aqy BTtaqy OHiaq)/ Pt(s)

c

o

Sii) / salt bridge A

; / Separation of spc«‘,‘ég at the same clectrode in different physical state‘z’"
Q

o} , separation of species amg same electrode in different physical states
=

wn

ac

-~
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(a) Cations of group (II) elements have higher ionic charge (+2) and smaller Yonic radius -
than the corresponding cations of group (I) elements. The charge densitxpfc%tions of
group (I1) elements therefore higher than that of group(l) cations

(b) Zinc chloride undergoes hyvfysis in water to form zinc wﬁ{g and hydrcﬁgn
chloride

-
“nllys) + Hy0) = znoy, +2ch(aq)//1/

= () Alkenes have a carbon to carbon double bmi‘/which is electron fﬁlt/and donates
electrons to the electrophiles’\/while the carbonyl group is polal/bgcause OXygEn is
more electronegative than carbon, oxygen attracts the bonding electrons to attairl a
partial negative chag;ge’@d carbon attains a paf{i/al positive charge. The carbon atom
is center for nucleophil}z’h/ttack
(d)Methanoic acid has a hydrogen atom attached to the carb\ar*)/lgroup, the hydrogen
atom has no inductive effect, the oxyge ~hydrogen bond is weakest X~ oA
Ethanoic acid has methyl group aﬂa‘fh/:d to the carboxyl carbon, it exerts a positive

inductive effect making the oxygen-hydrogen bonq,sh/'onger. The oxygen-hydrogen

bond in methanoic acid breaks easily tp/éease hydrogen ions in solution than
oxygen-hydrogen in Ethanoic acid.

(e) Bromide ions is stronger reducjng agént than the chloride jop because the ionic
radius of bromide ions is bigg€rAfian that of chloride ion. The bromi

on reduces
the lead(IV) ion to lead(II) ions

2y .
Pbiy + 2BT(aq) — Pbity + Bragag \J\/ O

END
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