ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Advanced Leve]

MARKING SCHEME

NOVEMBER 2005

h:,:“i Wi J\f‘“—‘f‘ 1\.\ ' Pﬁ'\‘\» (LN, S \ [ N \5.//" e 'MB i - \

\3\ P S SN k‘*\i Y N R RN ,\\& S A ey s
L U @ S cesae

. : i

— . R TR T VES R P Y

= r“*v-:xme-“ﬁ’;, = )
\ Y J

7 '\L"L\,;-.,_F‘) NN TR VN C\} o [N \ piTe k.\ ( \ (W o C\ & V\

!
™ o

i : {
o N < ~
v \ . LA - e X i
\\,:;—‘J\,:\,N,\}\-'ré\;\,,:‘;: et N, T RS Y QS\/\ X L c
[

.

PR EE Lot ‘\ o O G e NS Elinain, Chrem Fre e ﬁé
oA 3 . \ k Cen (& k,\ X&'\;\ < e
\ NS Gy NS Sy, e J\r) N Sa g N TR S

e

C"Q\(‘\k-{‘_& /?(Z K

{ S
3 Sy e NS, 55 ¢

i L U RS W

Kol rnly Wy M A{\ C .\c

_ CHEMISTRY 9189/1

NS SN

b e P e ko
LS AN

4 [ § E g ) - o Frd
3\ \ S Y { i o iy ~ Crvp i {¥
X BS s 5 St | Sl
i § e 5 RPN 6%_'; 3 MY i b ) I"-‘\
N kY
- - . A E ~, N o ;
3 LE“:\_ 1 : SN \\\; ~ \\'\«' N PN N \ - - (AN g;
,f"
N T ~ ) - " A & { .\:\ ©ot P W
I .. X SR Y LR [N Ty SN, [ZGRNUE LS T
ik 3 LY ali) Y
NS y k ~
.\\ 5



1 @
(i)

Ar

b O
(i)

Lead has four isotopes; **Pb, *Pb, *’Pb and *Pb;

Relative abundance: *®Pb > 2%Pb > ?7Pb > Pb; *++ -

o
",

Peak height

Total heights
2pp = 0.24; *"Pb = 0.22 and **Pb = 0.52

Relative abundance = = For “Pb =0.02

= (204 x0.02) + (206 x 0.24) + 207 x 0.22) + 208 x 0.52);

= 207.2; fon \)-/\J’\.@* \;’v‘ o ‘.._,.,—;;_\
& bt OummeA
Mass of combined oxygen = 110.3 - 100.0 = 10.3 g;
Pb 0
100 103
207 16
0.483 ) 0.644
0.483 0.483°
13x3 - P
1x3
4
3
= Pb0,;

number of moles of oxygen used = %3:/ 0.322 moles

- volume = 0.322 x24 n)

= 7.73 dm’; (with units)

oxidation state: 3x+4(-2)=0=>x= —83; =2.67;

Thus lead must be in different oxidation states({ e mixture of Pb0

R . and Pb027 / ey ‘ 1 ey " L -L T ~ ‘_'< —'&T«"
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[Total: 12]
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(i)

Sodium chloride

8 ok PEEL,
- L
Poa

Ionic{igonding;/ﬁach Na loses an electron to Cl. Re

held together by electrostatic forces; b - )1 7! o e

/ Giant ionic structure. Each ion surrounded by 6 others of thew
i opposite charge.
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Graphite

Each carbon atom covalently bonded to three others forming a

layer of hexagonal rings.‘jf}_l_m?ourth electron delocalised,)

7

/
Giant molecular structyre.

Van der Waal’s forced”

* ’v.“’
. Lo Yt d /
i *\4"’"’ : \_\ _ —/\
U EV g T
» y 7
2 T 2
NN Lad i &
Ny — ) s
. £ 3 N
&V"ZM
1
Fi
5 N .,_(\ Moy L RN SV o
A% = Y 2
o e NSl 5 s
L/\ 1 :
\ .
pEEANREN A i
. = ;
,// p !
~ .
¢ e R
8 H
N

@1

Different layers held together by
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3. Copper

Metallic bonding. Cu* jons held together by a sea of delocalised o

electrons. - af T
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| Giant metallic face centred cubic close packeg_.gtructure. j
e P POV R N » 4
(ii) Due to weak Van der Waal’s forces between layers, they candlide
over each other;/ Aw T €3]
. . N e HYTE Y e H N, Gy 1
(b) @) Hydrogen bonding: 'S b e . ,
s . oo B e T P
o AR o/

“An electrostatic force of attraction’ between a hydrogen atom bonded
- to a highly electro negative atomgand theldene-pair of-electrons)

of—elee{ferts_)qf}‘another highly electronegative atom; (1)
(i) Tee s’ . | Water -
o1& d5 joge Liy
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% Water freezes from the top insulating liquid below/‘l"‘h* ' (1)
| [Total: 12]
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(a) Negative logarithm to base ten of the molar ‘hydrogen ion concentration/

pH = —lg [H+] ( i

g

® () pOH =-Ig\JK, x[NH,] /- ng1 8x10'5x001 3.4

L) pH 7-
end point x
pH

below 7

- 7 final pH
2.4

b

Y

volume of HC! added/cr’

General shape of sketch; v~ *ﬂ‘ !
Indication of end point volumetand end point pHE
Indication of initial and final pH;

HMN

(c) @) addition of acid . . f-- f\\h T AW T

Nz
A
NH, + H* — NH; // Hm b Vil

addition of base

NH} + OH™ — NH, + H,0;

Ut el = 2/) .

p

(i)  Equal volumes added = concentrations are halved; /( -

0.05
OH=-Ig1.8x107° +1 4.745
P g1.8x g(oos) 45

 hence pH = 14 - 4745 = 9.26:
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(iii)  number of moles of HC/ added =

x1=0,001 moles

1000
- E
hence: new [N | = 0.05 + 0.001 = 0.051 mo] gy |
new [NH;] = 0.05 - 0.001 = 0.049 mo] gm-3 ;o @
POH =4.745 +1g (O 051) 4762 -
0.049 >,
ro()
N ‘/:}"’/ "
TPH=14-4762=924 " ¢ &
pH change = 9.26 — 9.24/; 0.02; - —f= D) &
' 3max?2
[Total 12]

(a) Melting point trend

Increase from sodium to silicon (sharp,drop to phosphorous shght Increase /
to sulphur and decrease to argon. B e § s

Na Mg Al S P s o A

element

(1)



Conductivity trend

Increase from sodium to aluminium, a drop to silicon and a further drop
to very low values far phosphorous to argon.

Conductivity —>

I N R N S R D

Na Mg Al S, P S Cl Ar
' element

| Number of delocalised electrons increase from Na to Al hence
! increase in conductivity and strength of metallic bond

._z»\w .
- CCovalent) g1ant molecular(more energy required to break

strong covaient bonds;
metalloid/semiconductor@ence drop in conductivity;\_

- P to Ar - snnple moleculan{ess energy requ1red to break Van der
Waal’s Forces; )

3

- Van der Waals’s forces decrease in the order Sg>P,>Cl > Ar;

. - ! :i - s )
- electron localised in P to Ar hence poor conductorsy Frd
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(b)

(a)
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(i)
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Group III; (1)
There is a large jump in ionisation energy from 3’d fo 4‘h / & (1)
W30, 21,05 @ AfE et (D
1 Y;0, + 2NaOH + 3H,0 2NaY(OH) (A e a.
BERERTF Bew U Blow T o ;a‘ s
2. Y,0, +6HC] — 2YCZ + 3H,0; Lguent ™)
Bl g 6nt o BYR 4 2 ag v [Total: 12]

From Mg to Ba™ ionic radii increase hence charge density decreases; (1)

Thus hydration energy decrease; (1)
Cationic radius << SOZ" radius; | : (1)
Thus Lattice energy hardly changes; | (€))
6) L ; 2
f b )
T &
; D
,//
| '
@
i) CaC, +2H,0 — Ca(OH), + CH,; U /\
(ii))  number of moles of calcium oxide = 15060? | /
= 17.83 moles; ' / (1)
From 2Ca0 + 5C — 2CaC, + CO,
Ratio CaQ CaC, CH;
1 B 1 ; 1
hence number of moles of CH, =17.83; (1)
" volume = 12}7283 x22.4 = 399.3»_;::12”3; (1)
o : W T o
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pH increases; ‘ FAT

solubility of hydroxides increases down the group, :
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Yellow crystals/ppt
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structural/functional group isomerism;
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Chloro benzene - 30,9"C, 200 - 300 atm/boil under pressure; i M(l)g N
benzoylchloride — room temperature; 6))
chlorophenyl methane — (heat under) reflux; €))

Chlorobenzene — Cl atom delocalises its electrons into the ring ‘
making the C - Cl bond much stronger and miore difficult to break; (1)

benzoylchloride ~ stronger electrophilic carbon due to two electron (1)

withdrawing atoms CI and O/positive charge forms on the C atom

being fattacked)as follows 0 i ' o
Ve ii A
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R — phenyl group

(iii)

Chlorophenylmethane — weaker electrophilic carbon only one (D
electron withdrawing atom CI: g
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