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QUESTION 1

1.1 1.1.1 True vv/
1.1.2 False.v' Bonds are weak by comparison with conventional chemical
bonds.v’
1.1.3 True vv/
114 False.v" A covalent bond is polarized when two atoms making up a
molecule have different electronegativities.v’
1.1.5 True vv/
G x2) (10)
142 1.2.1 Metallic bonding
1.2.2 lonic/electrovalent bonding
1.2.3 VVan der Waal’s forces
1.2.4 Covalent compounds
1.2.5 lonic/electrovalent bonding
(5 x1) (5)
13 1.3.1 The solution is an electrolyte. (1)
1.3.2 The covalent bond in the hydrogen chloride molecule is brokenv” by
chemical interaction with water to form ions in solution.v’ (2)
1.3.3 H,O()N + HC(g) V > H30*(aq) v + Cl(aq) v (3)
1.4 The progressive increase in nuclear chargev” exerts a contracting effect on the
electron shells, and an increase in the power to attract electrons.v’ (2)
15 The phenomenon is explained by postulatingv” the formation of hydrogen
bonds.v’ (2)
[25]
QUESTION 2
2.1 2.1.1 Na has a larger radius than Na*.v' The removed electron in Na* led
to a decrease in the number of electronic shells.v’
2.1.2 Isoelectronic negative ions are anionsv’ with the same number of
electrons.v’
(2 x2) (4)
22 2.2.1 v v

H-C=N:« lone pairs

A linear moleculev”
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222 Lone pairs v

l:O:/
/N

A tetrahedral molecule v

223 SF,

F

F ' Lone pairsv’

T s e
‘ v
F

A trigonal bipyramidal moleculev’
(3 x3) )
253 e CH,, NH; and H,O have respectively none, one and two lone pairs of

electronsv’
e Repulsion between electron pairs decreases in the order:v’
Lone pair-lone pair > lone pair-bond pair > bond pair-bond pair
¢ Lone pairs are closer to the nucleus than bonding pairsv’
e Lone pairs repel each other more strongly and force together the bonding

pairs, decreasing the bond anglev’ 4)
2.4 v v v
= + + 2
0-C=0 «~0=C=0 «-0=C-0 (3)
[20]
QUESTION 3
3. 314 An acid is a substance existing as molecules or ions that can donate
protons.
3.1.2 A base is a substance existing as molecules or ions that can accept
protons.

(2x1) (2)

3.2 3.2.1 H,O(I)Y + CO42 (agq)¥ <> OH-(ag)\ + HCO5 (aq)V
Acid Base Base Acid

3.2.2 HCt(ag)V + HoO()N — Cl(aq)V + H30*(ag)V

Acid Base Base Acid
(2 x 2
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3.3 H,SO, is expected to be a stronger acid.v” It contains the higher number of

oxygen atoms.v’ (2)
3.4 CaO(s) + SO; (s)— CaS0,(s) (2)
[10]

QUESTION 4

4.1 411 Zn(sW + 2H*(agq)N — Zn2* (aq)V + Ha(g)V
442  Zn(s) + 20H-(@q)V + 2H,0 (&) — Zn(OH)s2 (aq)V + Ha(g)V

413 Mg(s)V + H20(g)Y —MgO(s)V + Ha(g)V

(3x2) (6)
4.2 H,C = CHy(g) + Ha(g) — H3C-CH3(g) (1)
4.3 431 lonic bonding
4.3.2 Covalent bonding
4.3.3 Covalent bonding
(3x1) (3)
4.4 2Na(s)Y + 2D,0(1)Y — 2NaOD(aq)V +D,(g)V (2)
[12]
QUESTION 5
5. 5.1:4 Monotropy (1)
51.2 Acheson process (1)
51.3 C(Diamond)V + O, (g)V — CO4(g) ;AHe= -395.4 kJ/molv
C(Graphite)V + O, (g)¥ — CO,(g) ;AHe= -393.5 kJ/moly (3)

.2 5.2.1 Made by heating wood or sugar in a limited supply of oxygen.

b.2.2 Obtained from coal by heating to high temperatures in a limited
supply of oxygen.

523 Obtained by burning hydrocarbons in a deficiency of oxygen.
(3x1) (3)

53 v ¥

@
Te s
10:0

(3)
[11]

Copyright reserved Please turn over



QUESTION 6

6.1 e Easily liquefiable gas with a characteristic smell
¢ Readily soluble in water and the solution turns red with litmus blue (2)
6.2 NaNO;v" + H,SO4 v'— NaHSO,4 v+ HNO3v 4)
6.3 v v
+/ > \ - -I//
‘7 F\ ‘ ‘\
2)
6.4 Yes.v' It contains the element N, a non-metal (more electronegative) which is
bonded to the OH-.v (2)
6.5 Interstitial nitride. (1)
[11]
QUESTION 7
7.1 e Treatment of domestic water supplies
¢ Production of pharmaceuticals (2)
7.2 7.2.1 e MgO
CO;
(Si02),
7.2.2 e BaO,
e HO
7.2.3 ® 0302
L C2O
7.2.4 e Pb;0, (2PbO:PbO,)
L] FE304 ( F9203:F90)
(4 x1) 4)
i3 SO, (1)
7.4 Titration with ethylenediamine tetra acetic acidv’ in the presence of an
indicator.v’ (2)
.5 BaZ*(0-0)%(s) + (H*),S04% (aq) — Ba?*S0,%v'+ H,0,(aq)v (2)
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