CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

[ )
CONSOLIDATION ANSWERS D
KL P&
1. (a) From pink to colourless 1 -
(b} 200 seconds - 1
(¢} The colour change will be slow.
OR Colour change too gradual to give sharp end-point. - 1
2. (a) (i) An unstable arrangement of atoms ('/2) with reactant
bonds half broken and product bonds half formed. ('/2) 1 -
w ()
1| -
(b} (i) More collisions have greater energy (%/2) and so are
maore likely to be successful in forming products. ('/2)
OR More collisions have KE greater than E, ('/z)
so more collisions will form products. (Yz) 1 -
(ii} Temperature is a measure of the average kinetic energy
of the molecules.
OR The greater the temperature, the greater the
average kinetic energy of the molecules. 1 -
3. (a) Half the rate 1 -
(b) [Line B rising below line A ('/2)
and levelling out at half the height of A ('/2)] - 1
'
Yolume [Mo deduction of
of HE marksz if axes
naot labelled]
Time
(c) [Line Crising steeper than line A ('/z) '
and levelling out at the same height as A ('/2)] 1
L TOTALS 6. 4 D
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Topic 2:
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Answers - Reaction Rates

Answer Book

21|A|B|(C|D 22|]A|B|C|D 23|A|B|C|D 24|A|B|C|D
1. 1 1 1
2 . 2 . 2 2
3 3 3 3
4 4 4. 4
5 5 5 5
6 . 6 6 6
7. 7 7 7
8 . 8 8 . 8
25| A | B 27|A|B|C|D
1 1 .
2 2
3 3
4 4
5 5
6 6
7 7
8 8
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

"HOME PRACTICE ANSWERS

2.1

CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

1. (a) Increase OR speed up (1)
(b) Decrease OR slow down (1)
2, (a) Reactions (collisions) only happen at the surface of solids. (Y/2)
Powdered solids have a larger surface area ('/z2) therefore more
zinc atoms are exposed to collisions with hydrogen i1ons ('/2)
Chemical change depends on particles colliding, so more
collisions gives a faster rate of reaction. (/1) i2)
iby (i) There will be more collisions per second. (1)
(ii) Particles can only react if they collide. (1)
{c) (i} They will collide with higher energy. (1)
(fi) The particles colliding must have enough energy otherwise
the collision will not result in a reaction. (1)
3. (a) Y is faster. (1)
(b) There are more acid particles (or hydrogen 1ons) (Y1)
s0 there will be more collisions. (%/2) (1)
TOTAL (1)
Learn from any mistakes by checking over all wrong answers.
Ask your teacher about anything you still do not understand.
.
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20 a0 40 50
Temperature (*C)
[Axes labelled (Y2); units stated ('/2); points plotted ('/2);
best fit curved line (Y/2)]
[Arrows showing derivation of temperature values are
not required. | - 2
(b) 10°C [Accept8°Cto 12°C] - 1
2. (a) Powder has a greater surface area (/1) and therelore there
1s room for more collisions to occur. 1 -
(b} Noeffect - 1
3. (a) Starch (solution) 1 -
(b} (The time) from the mixing of the solutions to the first
appearance of a blue-black colour. 1 -
(c) By calculating % 1 -
4. Industrial process Industrial product Catalyst
Haber (process) ('/z) ammonia iron {Y/z)
Ostwald process nitric acid ('/z) platinum (Yz) 2 -
L TOTALS 6 4 D
KHS June 2014 - Cheviot Learning Community - based on CHALLENGE CHEMISTRY © R.I.S.E Page 11



CfE New Higher - Unit 1 - Topic 2 Answers - Reaction Rates CfE New Higher - Unit 1 - Topic 2 Answers - Reaction Rates

' CONSOLIDATION ANSWERS B ' HOME PRACTICE ANSWERS 2.2
KL PS 1 . - - - i
. (a) nitrogen dioxide —» nitrogen + oxygen (1)
1. (a) The catalyst surface becomes coated 1n lead 1 -
(h) Heterogeneous 1 . carbon monoxide + oxygen — carbon dioxide (1) (2)
2. (a) —470-(-620) = 150 kJmol™ | (b) Lead (and its compounds) will poison the catalyst. (1)
[—(/z) if no, or incorrect, unit] - 1
(b) [Labelling of axes and scale not required] 2. (a) ...adsorption (1f2)
[Dotted line must match solid line (b) ... weak (1f2)
at start and finish, but should have
higher peak in between] - 1 (e} ... weakens ('f2)
(¢) Any one from: () maore (*2)
— i.ni.rcrm‘::ﬂ in !'.IIE: breakdown of sugars (€) ... break (1)
- formation of yoghurt
— photosynthesis ' (f) ... more (Y/z) (3)
—  wine making
fermentation
—  respiration
~ digestion 3. Enzymes (1)
—  brewing
[OR other suitable] 1 -
n .3 4. Reaction Catalyst Type of calalysis
3. (a) Avrate = changeinvol ., , o A
time interval f v ..
' (a) Haber Process (i) iron (Y2) | (ii) heterogeneous (Vz)
_ 4 I 5
C20 (42) (b) Ostwald Process | (i) platinum (Yz2) | (ii) heterogeneous (%z)
= 2em min”' (1) (¢)  Fermentation | (i) enzymes 1) (ii) homogeneous (Y1)
[—{¥2) if no, or incorrect, unit) 2 - ! OR yeast (3)
88 — 84
b) Avrate = ———— 13
(b) 100 - 80 (42)
= 0.2cm*min~! (Y2) [Unit not essential ] - 1
e} Asihe r&actinr_i pmcv:;ds the acid _u::ﬂnc-:neriﬂn decreases | TOTAL (10)
OR the quantity (surface area) of CaCO, decreases. |
(d} One of the reactants has been completely used up. - 1 Learn from any mistakes by checking over all wrong answers.
_ Ask your teacher about anything you still do not understand.
L TOTALS 6 4 ) L )
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

' HOME PRACTICE ANSWERS 2.3
1. (a) Starch solution (1)
(b) (Timing until) the appearance of a blue/black colour (1)
(© @ —— OR 1)
time t
(i1) Because the amount of thiosulphate solution in each
experiment 18 the same. (1)
2. (a) By using different volumes of the given potassium iodide solution
made up to the same total volume with water. (1)
(b) Increases (1)
(e} #.
o
z
E
L
Lu ]
c
>
Concentration of iodide
Axes correctly labelled ('z) + (Y/2)
straight hine drawn through ornigin (1) i2)
(d) 0.8M 1s 4 times as concentrated as 0.2M (1)
So relative rate = 4x0.15 = 0.6 min™" (1) (2)
TOTAL (10)
Learn from any mistakes by checking over all wrong answers.
Ask your teacher about anything youn still do not understand.
. J
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

 CONSOLIDATION ANSWERS A
KL PS
1. Reaction can only occur when an acid ion collides with a
magnesium atom (Y2) so having more acid ions present
increases the frequency of these collisions. (V2) 1 -
2 A
M i
|
KE
{(a) [Shaded area to left of E;] - 1
(b) [Dotted graph lower (%2) and spread more to right ('/2)] - 1
(¢) A catalyst lowers the value of E, (Y/2) and so more
collisions have KE great enough for reaction. (') 1 -
3. (a) The carbon is burned off. 1 -
(b) Regeneration 1 -
4. (a) 0.10 020 029 0.40 min~! .
[—(Y2) per error in value, —(Y/2) if unit wrong /not stated] 2 -
04 frr
ﬂla 1 : .
Relative H
rate 0.2
{min~") RN
0.1
0 e e ! I
0 0.1 02 03 04 05 06 07 08
Concentration {mal [77)
(b} [Axes labelled ("/2); units stated (/z); points plotted (Y2); |
best fit straight line (through origin) (/)] - 2
L TOTALS 6 4 )
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

' HOME PRACTICE ANSWERS 2.7
1. (a) D (1)
(b) Mot enough energy to form an activated complex OR
The molecules simply bounce off each other without reacting. (1)
(¢} The collisions between molecules with enough energy to
form an activated complex. (1)
2. (a) C, (1)
(b)
Number of
collisions
with a given
kinetic energy
Kinetic enargy
Peak of dotted line to the right of T, (1)
[Greater average kinetic energy at higher temperature]
Peak of dotted line lower than for T, (1)
[Greater spread of energies so fewer have the average energy| (2)
(e} Many more molecules collide with energy greater than E_ (1)
so there are many more successful collisions (1) (2)
3. Laght energy 15 being absorbed by molecules and so increasing
their energy, (1)
There are therefore more collisions with energy greater than E_
resulting in a faster reaction. (1) (2)
TOTAL (10}
Learn from any mistakes by checking over all wrong answers.
Ask yvour teacher about anything yvou still do not understand.
. J
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

2.4 ]

" HOME PRACTICE ANSWERS

1. (a) (Timing until) the disappearance of the permanganate colour

OR The solution changing from purple to colourless (1)

(b) To provide hydrogen ions for the reaction (1)

(¢) s (1)

2. (a) Temperature (of the reaction mixture) (1)

(b) Any three from:
— Total volume (1)
— Volume of permanganate (1)
—~ Volume of oxalic acid (1)
— Volume of sulphuric acid (1)
— Concentration of permanganate (1)
Concentration of oxalic acid (1)

~ Concentration of sulphuric acid (1) [Maximum 3] (3)

A
)
o
2 Axes labelled (Y2) + (M2)
=
@
T - Curved line sloping upward (1) (2)
Temperature
(d) Doubles the rate (approximately) (1)
TOTAL (10)

Learn from any mistakes by checking over all wrong answers.
Ask your teacher about anything you still do not understand.

L J
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

( )
HOME PRACTICE ANSWERS 2.5
1. (a) '
Volume of Eay
hydrogen Axes labelled (Y2) + (Yz2)
em®) |/
Rising curved line (Yz)
» finishing horizontal (%/2) (2]
Time (s)
(b) Dotted line steeper at start (Y2) but finishing at same volume ('/z2) (1)
2. Any two from:
- Collect and record the total volume of carbon dioxide at
suitable time intervals. (1)
- Measure and record pH at suitable time intervals. (1)
— Measure and record the mass of the container and its contents at
suitable time intervals. (1) (2)
3. (a) (i) 140s (£ 10s) (1)
(ii} At time zero OR at start OR in the first second (1)
(b) 197.4-1966 (V2
110 — 60 (/1)
= 0.016gs™ (1) [OR —0.016 g5} (2)
()
a
2 Shape of curve ('/z)
ending on base line ('/2) (1)
Time
TOTAL (1)
Learn from any mistakes by checking over all wrong answers.
Ask your teacher about anything you still do not understand.
. J
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CfE New Higher - Unit 1 - Topic 2

Answers - Reaction Rates

' HOME PRACTICE ANSWERS 2.6
1 (a) s .
5 E,
< ,
E Iowg molecules
m catalysed
5 /  reaction
molecules T )
=
Heaction progress
Axes labelled (Y2) + (Y2)
Graph rises then falls (/1)
PEs representing reactant molecules and product molecules
labelled on graph ('/2)
PE of products higher than PE of reactants (1) (3)
(b) E, correctly labelled on the diagram (1)
{¢) On graph, start and finish of dotted line same as for black line
but pathway in between must be lower. (1)
2. E, ('z) in KJ mol BTy (1)
IO}
G:E' ' (1)
(b) The reactant bonds are half broken and the product bonds
half formed. (1)
(¢} Kinetic energy changes to potential energy. (1)
(d) Potential energy changes to kinetic energy. (1)
TOTAL (1)
Learn from any mistakes by checking over all wrong answers.
L Ask your teacher about anything yon still do not understand.
J
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