
C7 Mark scheme 

Q1. 
rises as energy needed for bond breaking (of reactants) 

1 

          called activation energy or correctly labelled on diagram 
1 

          bond making (to form products) releases energy 
1 

          called exothermic reaction or more energy given out than taken in or releases 
heat to the surroundings 

1 

[4] 

Q2. 
(a)     products are at a lower energy level than reactants 

if candidate has drawn a profile for an endothermic 
reaction penalise first marking point only 

1 

activation energy correctly drawn and labelled 
1 

ΔH correctly labelled 
1 

(b)     (i)      –93 (kJ per mole) 

correct answer with or without working gains 3 
marks 

allow 2 marks for +93 kJ per mole 

if any other answer is seen award up to 2 marks for 
any two of the steps below: 

bonds broken (614 + 193) = 807 (kJ) or (614 + 193 
+ (4 × 413)) = 2459(kJ) 

bonds formed (348 + 276 + 276) = 900(kJ) or 348 + 
(2 × 276) + (4 × 413) = 2552(kJ) 

bonds broken – bonds formed 

allow ecf for arithmetical errors 
3 

(ii)     more energy is released when the bonds (in the products) are 
formed 

1 

than is needed to break the bonds (in the reactants) 

if no other marks gained, allow 1 mark for energy 
released for bond making and energy used for 
bond breaking 

1 



[8] 

Q3. 
(a)    eg plastic (beaker) / insulation / lid / cover or any mention of enclosed 

any sensible modification to reduce heat loss 

ignore prevent draughts 

ignore references to gas loss 

ignore bomb calorimeter 
1 

(b)     all the substances react or all (the substances) react fully / 
completely or heat evolved quickly or distribute heat 

‘so they react’ is insufficient for the mark 

accept increase chances of (successful) collisions / 
collision rate increase 

do not accept rate of reaction increase / make 
reaction faster 

1 

(c)     experiment 2 and  
different / higher / initial / starting temperature 

accept experiment 2 and the room is hotter / at 
higher temperature 

do not accept temperature change / results higher 
1 

(d)     temperature change does not fit pattern 

accept anomalous / odd or it is the lowest or it is 
lower than the others or it is different  to the others  

‘results are different’ is insufficient 
1 

(e)     7 / 7.0 
1 

(f)     (100 × 4.2 × 7) = 2940  

ecf from (e) 
1 

(g)     diagram A and  
reaction exothermic / heat evolved / Δ H is negative / temperature 
rises 

accept energy is lost (to the surroundings)  

accept energy of products lower than reactants 

allow arrow goes downwards 
1 

[7] 

Q4. 
(a)     (i)      energy / heat of products less than energy of reactants 



allow converse 

allow products are lower than reactants 

allow more energy / heat given out than taken in 

allow methanol is lower 

allow energy / heat is given out / lost 

allow ΔH is negative 
1 

(ii)     lowers / less activation energy 

allow lowers energy needed for reaction 
or it lowers the peak/ maximum 

do not allow just ‘lowers the energy’ 
1 

(b)     (i)      (8 × 435) + 497 = 3977 

accept: bonds broken: (2 × 435) + 497 = 1367 
1 

(6 × 435) + (2 × 336) + (2 × 464) = 4210 

bonds made: (2 × 336) + (2 × 464) = 1600 
1 

3977 – 4210 = (–) 233 

energy change: 

1367 – 1600 = (–) 233 

ignore sign 

allow ecf 

correct answer (233) = 3 marks with or without 
working 

1 

(ii)     energy released forming (new) bonds is greater than energy 
needed to break (existing) bonds 

allow converse 

do not accept energy needed to form (new) bonds 
greater than energy needed to break (existing) 
bonds 

1 

[6] 

Q5. 
 (a)     22 

1 

(b)     (i)      exothermic 
1 

(ii)     C 
1 

gives out most heat energy 



accept has largest temperature change / increase 

allow has highest (final) temperature or hottest 
1 

(c)     (i)      increases 
1 

(ii)     blue 

ignore pale / dark etc 
1 

(iii)     reversible (reaction) 

allow goes both ways or two / either way 
1 

(iv)     anhydrous copper sulfate 
1 

[8] 

 

Q6. 
(a)     the bag gets cold because heat energy is taken in from the surroundings 

1 

(b)     endothermic 
1 

(c)     any two from: 

•        mix / spread (the ammonium nitrate and water) 

•        dissolve faster(*) 

•        get cold faster or so the whole bag gets cold(*) 

(*)allow increase rate or quicker reaction 

•        particles collide more or more collisions 
2 

[4] 

Q7. 
ideas that 

•        x = the energy required / taken in / used* to break the bonds of  
water / reactant [*not used up / formed] 

gains 1 mark 

•        but = the energy required taken in / used to break the bonds in water or 
activation energy 

gains 2 marks 

•        y = the energy released given out when bonds form 



gains 1 mark 

•        but = the energy released / given out when hydrogen / oxygen form 

gains 2 marks 

•        z = 1856 – 1370 or (+)486 kJ 

for 1 mark 

          or difference between x and y or net energy transferred 

•        overall, energy is taken in / absorbed in the reaction 
or the reaction is endothermic or energy required to break existing bonds 
is > energy released when new bonds form 

for 1 mark 
[ 


