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Section A
Question 1
1.1 A
1.2 C
1.3 C
14 C
15 B
[10]
Question 2
2.1.1 % Composition = 5x18 x 100 v
(63,5 + 32 + 4x16 + 5x18) v
=36,07% v (3)
2.1.2 CuS0O45H0 sy — CuSOs4 (s) + 5H20 (g)
m=55¢
n=m/M
=55/159,5Vv
= 0,3448 mol n=0,3448 +1x5 v
=1,7241 mol
V=nXVm vV
=1,7241x 30,6 vm
=52,76 dm3 v
)

2.2

2.2.1 EXOTHERMIC v/ (1)



2.2.2

2.2.3

Question 3

3.1

3.2

3.3

3.4

3.5

CeH120s6 + 602 — 6 CO2 + 6 H20
Given:m=2,65¢g No = 6x10%2
n=m/Mv n=No/Na v
=2,65/180 Vv = 6x10%? / 6,02x10% v/
=0,01472 mol = 0,09967 mol

Need: n = 0,09967 +6x1v'|m

=0,016611 mol
CsH1205 is LIMITING. v/ (6)
Produce: n=0,01472 <1x6 v
= 0,08832 mol
m=nxM
% Yield = Actual mass x 100 = 0,08832 x 44 vm
Theor mass = 3,886 g (theoretical mass)
97/100 = Actual mass /3,886 v
Actual mass =3,77g v (4)
[19]
Experiment 2. v' This reaction had the faster rate. v' An increase in surface area
increases the number of particles exposed v~ at the surface for collisions to occur.
Therefore more effective collisions per unit time. v (4)
Avgrate = Am/ At vV
=20-60 Vv
13-0
=(-)3,08g.st Vv (3)

A catalyst is a substance that increases the rate of a chemical reaction without itself
undergoing a permanent change. v'v/ (2)

A catalyst would lower the activation energy v for the reaction, thus allowing more
particles to have sufficient energy v to react. This would result in more effective
collisions, and so more effective collisions per unit time. v/ 3)

Increase temperature OR Increase hydrochloric acid concentration v* (either one)
1)
[13]



Question 4

4.1 A strong base dissociates completely in water to form a high concentration of OH- ions. v'v'

4.2  Burette v
- read at the bottom of the meniscus v
- eye level with meniscus (to avoid error of parallax) v’
4.3 yellow to orange v (both colours)
4.4.1 DECREASES Y
4.4.2 DECREASESY
4.4.3 DECREASESY
451 [OH]=0,1x2v =0,2 mol.dm?
pOH = -log [OH] = -log (0,2) v" = 0,69897
pH =14 -0,69897 v' = 13,30 v
or
[OH-]=2x 0,1v
= 0,2 mol.dm3
[H30*][OH-] = 1 x 104
[H30*][0,2] = 1 x 1014
[H3O]* = 5 x 10*mol.dm™
pH = -log[H30"]
=-log[5 x 104 v

=13,3v
452 H2804 (aq) + Ba(OH)2(aq) — BaSO4(s) + 2H20(¥)
Given: V =50/1000
= 0,05 dm?3
C =0,1 mol.dm3
n=CxVv
=0,05x0,1v
= 0,005 mol
Produce: n = 0,005 +1x1v
= 0,005 mol
m=nxM
=0,005x233v m

)

©)
(1)
(1)
(1)
(1)

(4)



=1,17g Vv (5)

453 na = CaVa v

nn  CouVb
1v = Cax0,03 v
1 0,1 x0,05
Ca = 0,17 mol.dm3 v (4)
[22]
Question 5
5.1 A covalent bond is one where there is sharing of electrons between two atoms to form a
molecule. vY (2)
5.2
(X} o0
XX
: : X x : O: Vv
(2)
5.3  HBr - Dipole-dipole forces v
H20 - Strong Hydrogen bondsv
Dipole-dipole forces are weaker than Hydrogen bonds v'therefore the
melting and boiling point of water is higher than that of HBr v
OR:
Hydrogen bonds are stronger than Dipole-dipole forces v therefore the
melting and boiling point of HBr is lower than that of H,O v 4)
5.4  He/helium v (1)

5.5 CHa molecule is NON-POLAR. v

Each bond between C and H is polar v because the electronegativity difference between C
and His 2,5-2,1=0,4 v. However, the molecule is a tetrahedral shape, which is
symmetrical v*, and therefore the charge is evenly distributed and so the molecule is non-
polar. (4)

[13]

Question 6

Consider the following chemical equation which represents a redox reaction:
Hz (g) + F2(g9) — 2HF (9)
6.1 Hydrogen (1)
6.2 Hz— 2H* + 2e vV 2)
[3]



Question 7

7.1  chemical to electrical v/ (1)
7.2 Ni(s) | Ni**(aq)(1mol.dm=3) || Fe3*(aq)(1 mol.dm=3) | Fe(s) (3)
v v v

7.3 Ecell=Ered—Eox v
=-0,06v —(-0,27) v
=021V v (4)

7.4 The temperature is not 25C / The concentration of the electrolytes is not 1 mol.dm™3. v (either one)

(1)

7.5 3Ni(s) + 2Fe3*(aq) — 3Ni%*(aq) + 2Fe(s)
Produce: m=0,87¢g
n=m/M
=0,87/56v
=0,0155 mol
Used: n=0,0155:2x3 v
=0,0233 mol
m=nxM
=0,0233 x 59v
=1,37g" (4)
[13]
Question 8
Batte
—e
Plastic ring coated —1*Q ——Nickel electrode
with graphite -
NiSO.«(aq)

8.1 Ni**(ag) + 2e- — Ni(s) v'¥ (-1 if no phase symbols) 2)



8.2
8.3

8.4

The RING. v/ (1)

A substance of which the aqueous solution contains ions / a substance that dissolves in water
to give a solution that conducts electricity. v'v/ (2)

NO CHANGE. v" The rate of reduction at the cathode is equal to the rate of oxidation at the
anode. v’ (2)

[7]

Total 100



