1.
(a)
(i)
Z
1

(ii)
Collisions
1
Cause some molecules to slow down or lose energy
1

(b)
Curve starts at origin and is displaced to the right
1
Curve lower and does not touch energy axis
1

(c)
(i)
Only a small percentage/very few collisions have E  Ea
1

(ii)
Add a catalyst
1
Lowers Ea
1
More collisions/molecules have energy  Ea
1

[9]

2.
(a)
minimum energy
1

to start a reaction/ for a reaction to occur/ for a successful collision
1

(b)
activation energy is high / few molecules/particles have sufficient
energy to react/few molecules/particles have the required activation energy
1

(or breaking bonds needs much energy)

(c)
molecules are closer together/ more particles in a given volume
1

therefore collide more often
1

(d)
many
1

more molecules have energy greater than activation energy (QoL)
1

(e)
speeds up a reaction but is chemically unchanged at the end
1

(f)
increases the surface area
1

[9]

3.
(a)
(i), (iii) and (b)
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(ii)
Minimum (1) energy needed to cause reaction (1)
(iv)
Effect
reduces rate (1)

Explanation
fewer molecules (1)

have sufficient energy (1)
8 

(b)
Mark on the energy axis a possible activation energy B for the catalysed
reaction.
1

(c)
Catalyst
e.g. MnO2 (1)
Reaction using this catalyst
decomposition of H2O2 (1)
2

(d)
Shape (1)  final vol (1)  for each curve

[image: image2.wmf]1

4

0

1

2

0

1

0

0

8

0

6

0

4

0

2

0

0

T

i

m

e

V

o

l

u

m

e

 

o

f

 

C

O

 

 

/

c

m

3

2

A

B

C

A

 

>

 

o

r

i

g

i

n

a

l

B

 

<

 

o

r

i

g

i

n

a

l

C

 

>

 

A

 

a

n

d

 

 

 

 

 

 

 

o

r

i

g

i

n

a

l


6

[17]

4.
(a)
Reaction 1  (1)
must be correct to score any marks in (c)

The reaction is endothermic  (1)
system moves in endothermic direction absorbing heat  (1)
or reducing temperature
3

(b)
Reaction 1  (1)
must be correct to score any marks in (d)

n = 0  (1)
2

(c)
(i)
neither  – unchanged or “none”  (1)
(ii)
Reaction 3  (1)
must be correct to score any marks in (e)(ii)

H has the largest value  (1)
or very exothermic

allow lowest (= most –ve) but not smallest
3

 [8]

5.
(a)
Rate forward reaction = rate backward reaction
1
Concentrations of reactants and products are constant
1

(b)
System opposes change
1
Moves to the side with fewer moles
1


In this case NH3 (2moles) on right side  N2 + H2 together 
(4 moles) on left side of equation
1

(c)
Too expensive to generate etc
1

(d)
(i)
Yield of ammonia increases
1
Exothermic reaction favoured
1
System moves to raise temp / or oppose decrease in temp
1

(ii)
Faster reaction
1

(iii)
Balance between rate and yield
1

[11]

6.
(a)
Low temperature
Reaction is exothermic (1)
Low T reduces effect of heat evolved
or heat evolved opposes the change in temperature (1)

High pressure
3 mol gas  1 mol gas (1)
High p favours fewer moles by lowering p
or forward reaction reduces volume and lowers p (1)
4

(b)
(i)

High T gives a low yield (1)
but 
Low T gives a low rate
compromise (1)
(ii)
increases reaction rate/catalyst surface contact (1)
(iii)
Reason 1
increases rate at lower temperature (1)
Reason 2
specific – fewer unwanted by-products (1)
5

[9]

