13.1 new extra questions MS


13.1 EXTRA QUESTIONS MARK SCHEME

1.
(a)
Order with respect to iodine: 0 (1)
Overall order: 2 (1)
2

(b)
Rate constant: k = [image: image1.wmf])
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 = 4.4(4) × 10–4 (1)
Units: mol–1 dm3 s–1 (1)
3

(c)
Appears in rate equation (1)
OR implied by mention of concentration or order


does not appear in (stoichiometric / overall) equation (1)
2

 [7]

2.
(a)
vanadium(V) oxide / vanadium pentoxide / V2O5
1

(b)
(i)
rate = k[SO2]2[O2]
1

(ii)
no effect (1)
rate constant only varies with temperature (1)
2

 [4]

3.
(a)
(i)
change in concentration / amount / mass / volume / (partial) pressure
per unit time / per s  (1)
1

(ii)
constant of (proportionality) in the rate equation  (1)
allow reference to k in rate equation
1

(iii)
sum of
dependent on 2nd mark or reference to ‘orders’ (1)

powers in rate equation  (1)
allow reference to annotated rate equation
2

(b)
(i)
(H2) – 1  (1)

eg rate trebles as [H2] trebles not rate doubles as [H2] doubles  (1)

(I2) – 1  (1)

eg rate doubles as [I2] doubles  (1)

mark these points independently
allow 1 mark for orders if not clear that both are first order
4

(ii)
rate = k[H2][I2]  (1)

must be [H2] not [H]
allow e.c.f from (b)(i)
allow mark for correct answer for (b)(ii), even if (b)(i) wrong
1

(iii)
rearrange correctly (1)
correct substitution and correct consequential answer (1)
correct units (mol–1 dm3 s–1)  (1)

allow e.c.f. from (b)(ii)
allow e.c.f. for incorrect arrangement
3

(c)
4 × 10–6  (1)
allow e.c.f. from (b)(ii) and (b)(iii)
could be worked by ratio from values in table or from rate equation
1

(d)
increased frequency of collisions / collide more often  (1)
must include reference to time
not just more collisions
not just greater chance of collision
1

 [14]

4.
(a)

(minimum) energy that particles / collision / molecules must have for a reaction to occur (not to initiate / start reaction) (1)
1

(b)
(i)
2 CO + O2  2CO2 (1)
1

(ii)
correctly shaped, exothermic (curve or lines) (1)
H labelled (allow even if endothermic) (1)
activation energy marked (allow for just EA(uncat) unless EA(cat) wrong) (1)
catalysed curve or line with lower EA (1)
4

(iii)
curve shape (starts near origin, 1. h. side steeper than r. h. side, need not end close to energy axis, but should not touch axis) (1)
EA  and EA(cat.) clearly shown or EA shown and position of EA(cat.) described (1)

areas under curve beyond EA or EA(cat.) proportional to or represent number of molecules with sufficient energy to react or reference to shaded areas (1)
more molecules possess EA(cat.) (1)

more collisions result in a reaction / more molecules react in given time / more
successful collisions (1)
5

(c)
(i)
catalyst - solid: reagents - gases / reaction mixture and catalyst in different

states / phases (1)
1

(ii)
large surface area (1)
1

[13]

5.
(a)

Catalyst (1)
1

(b)
(i)
K = [image: image2.wmf]0
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(1) = 4.8 × 10–3 (1) mol–1 dm3 s–1 (1)
(ii)
3.6 × 10–3 (1) (mol dm–3 s–1)

(iii)
6.0 × 10–4 (1) (mol dm–3 s–1)
5

6.
(a)
2
(1)
0

(1)
rate = k[J]2
(1)
3

(b)
k = [image: image3.wmf])
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  (1) = 20 (1)

3

mol–2 dm6 s–1
(c)
rate = k [ ]n
[ ]n = [image: image4.wmf]k

rate


units: [image: image5.wmf]1
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 = mol dm–3
n = 1
(2)
greater/increase
(1)
3

[9]

7.

(i)

	Expt
	Initial
[A]/mol dm–3
	Initial
[B]/mol dm–3
	Initial
rate/mol dm–3s–1

	1
	0.30
	0.30
	1.5 × 10–2

	2
	0.60 (1) (0.58 to 0.63)
	0.60
	6.0 × 10–2

	3
	0.45
	1.20 (1) (1.17 to 1.25)
	9.0 × 10–2

	4
	0.90
	0.60
	9.0 × 10–2 (1)
(8.6 to 9.2 ×10–2) 


(ii)
[image: image6.wmf](1)
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units:   mol–1 dm3 s–1  (1)
6

 [6]

8.
(a)
(i)
methyl ethanoate
in expts 1 and 2, as [ester] doubles rate doubles /

as [ester] doubles and [NaOH] is constant

rate doubles
(1)

sodium hydroxide
in expts 2 and 3, as [ester] doubles and [NaOH] halves

so rate remains constant / 

other valid comparisons
(1)
2

(ii)
(rate =) k[CH3COOCH3][NaOH]
(1)
1

(iii)
mark for correct method e.g. 6.0 × 10–5  =  k(1.5 × 10–2)(2.0  × 10–2) 
(1)

k = 2.0 × 10–1 
(1)

mol–1 dm3 s–1 (for units derived correctly from candidate’s
rate expression)
(1)
3

(iv)
comparing expt 1 and expt 4 [CH3COOCH3] trebles and [NaOH] trebles /
method involving use of k
(1)

rate = rate in expt 1 × 9 = 5.4 × 10–4 / answer for method using k
(1)
2


mark consequentially on value of k in (iii)

[8]

9. 
(a)
power to which the concentration is raised (1) 



in the rate equation (1)








2


(b)
(i)
because [H+] is the only variable/all other concentrations constant (1)

1



(ii)
log (1/t) values correct (1)




log (volume) values correct (1)




sensible scale chosen (1)




ascending along both axes (1)




straight line of best fit (1)







5








6



(iii)
rate is inversely proportional to time taken (1)



overall volume is fixed (1) 



so volume of sulphuric acid is proportional to concentration (1)


3


(iv)
x and y sections correctly read off (1)



gradient = y/x (1)



rounded to exactly 1 (1)







3


(v)
s-1 (1)










1















[15]

Mill Hill High School
4

