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Reactants & products 

1) During chemical reactions, ……………. (raw material) will become …………….. 

 …………………..  ……………. 

2) During photosynthesis, …………. & ………….. will become ……….. & ……………… 

3) Chemical equation of photosynthesis - ………… +  ………  ……… + ………… 

4) Therefore in photosynthesis ……….. & ………… are the ………. (raw materials) and 

…………………. & ……………. are the ………….. 

5) ………… are written on the left side and ………….. are written on the right side of an 

equation. 

6) The energy found in ………………. is symbolized as HR  

7) The energy found in ………………. is symbolized as Hp 

8) The energy change (ΔH) is calculated as ……………… 

  (ΔH) = …………………. 

9) There are two types of chemical reactions 

 (i) …………………….. reactions 

 (ii) …………………….. reactions 
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Exothermic reactions 

1) A part of energy stored in …………………….. (HR) will be released to the ……………….. 

as heat energy 

2) Hence, the ………………….. of the surrounding will ……………….. 

3) Reactants  Products + ……………… 

4) The remaining energy will get stored in ………………….. 

5) Therefore, the energy stored in ……………….. (Hp) will be …………. than the energy 

stored in ……………….. (HR) 

6) Therefore, (…………) < (…………..)  

7) Therefore, in an energy level diagram, the energy in ………….. (HR) will be at a 

………………….. level and the energy in ……………… (Hp) will be at a …………… level. 

8) An ……………. should be drawn from ………………. to ……………...  

(……………………  ……………..) 

9) Therefore, the ………………… will be directed …………… 

10) The energy difference (ΔH) = (………….) - (………..) will be a …………… value. 

       Examples for exothermic reactions (i) combustion,  

      (ii) acid + ………………,  

      (iii) acid + …………….,  

      (iv) acid + …………….,  

      (v) cellular respiration 
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Endothermic reactions 

1) ……………… energy will be absorbed from the environment during an endothermic 

reaction. 

2) Therefore the ………………… of the surrounding will ……………….. 

3) Reactants + ………………  Products 

4) The energy found in ………………….. (HR) and the ……………….. energy absorbed from 

the environment will get stored in ………………... 

5) Therefore, the energy stored in ……………….. (Hp) will be …………… than the energy 

stored in …………. (HR)   

6) Therefore, (………..) > (……………..) 

7) Therefore, in an energy level diagram, the energy in ………….. (HP) will be at a 

……………….. level and the energy in …………….. (HR) will be at a …………………. level. 

8) An ……………. should be drawn from …………. to …………...  

(…………………..  ………………….) 

9) Therefore, the ……………… will be directed …………………….. 

10) The energy difference (ΔH) = (…………..) - (……………) will be a positive value. 

       Examples for endothermic reactions (i) photosynthesis 

      (ii) thermal decomposition reactions 

      (iii) NH4Cl + water 

      (iv) citric acid + sodium bicarbonate 
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Endothermic Exothermic 

Heat is absorbed (feels cold) Heat is released (feels warm) 

Energy must be added for reaction to occur Reaction occurs spontaneously 

Increase in enthalpy (+ΔH) Decrease in enthalpy (-ΔH) 
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Use the following steps to construct energy level diagrams for exothermic and 

endothermic reactions 

1) Identify whether the reaction is …………… or …………………. 

2) Draw and label the ………….. axis (Y-axis). 

3) Draw the energy levels for the …………… & ……………….. 

4) Draw an …………….. from the ……………….. level to the ………………. level. 

5) Write the …………….. & …………………. based on the balanced equation and write 

their physical nature. 

6) Label ΔH as …………….. or ………………….  

Mg(s) + 2 HCl(aq)  MgCl2(aq) + H2(g) + heat 
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1) 50cm3 of NaOH(aq) having a concentration of 2 moldm-3 was measured accurately 

using a ……………………. and put into a cleaned 100 cm3 ……………...  

2) The …………………… was washed with water. 

3) 50cm3 of HCl(aq) having a concentration of 2 moldm-3 was measured accurately 

using the same ……………… and put into another cleaned 100cm3 ………………… 

4) The initial ……………… of NaOH(aq) was recorded using a ……………… ranging 0°C -

100°C 

5) The ………………………. was washed with water. 

6) The initial ………………….. HCl(aq) was recorded using the same ………………... 

7) If the initial ……………… NaOH(aq) and HCl(aq) were different, then the ……………. of 

both ……………… should be taken as the initial ……………………. 

8) Both solutions were added into a ………………. and mixed. 

9) ……………… well using a glass rod. 

10)  The maximum ……………….. of the mixture was recorded using the same …………….. 

• Find the amount of heat released when 1mol of NaOH(aq) was mixed with 1mol of 

HCl(aq)  

     (If the initial temperature of each solution was 30°C and the maximum temperature  

     of the mixture was 40°C)  
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Assumptions 

1) The ………………. of the mixture is equal to the ……………. of water which is 1gcm-3 

2) The …………………………. of the mixture is equal to the ………………………………………… 

of water (4200Jkg-1°C-1) 

3) No ………………. loss to the ……………...  

4) No …………….. was absorbed by the ………………. 

5) All the ……………… generated during the reaction were completely used to 

increase the ……………. of the mixture. 

 

Q = ……………………………. 

Q = quantity of heat in Joules (J) 

………… = mass in kilograms (kg) 

………… = specific heat capacity in Joules per kilogram per Centigrade (Jkg-1°C-1) 

........... = Temperature difference (higher temp. – lesser temp.) in Centigrade (°C) 

 

…………….. of the mixture = 1gcm-3 

…………….. of the mixture = 50cm3 + 50cm3  = 100cm3 

…………. = ……….. / ……………. 

1gcm-3 = m / 100cm3 

1gcm-3 x 100cm3 = m 

100g = m 

Therefore the mass of mixture used = 100g 
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Q = ……………………. 

Q = 100/1000 kg x 4200 Jkg-1°C-1 x (40°C - 30°C) 

Q = 100/1000 kg x 4200 Jkg-1°C-1 x 10°C 

Q = 4200 J 

Therefore the heat generated = 4200 J = 4.2 kJ  

Concentration of NaOH     = …………… moldm-3 

Therefore number of NaOH molecules in 1dm3  = …………… mol 

Therefore number of NaOH molecules in 1000cm3 = …………… mol 

Therefore number of NaOH molecules in 1cm3  = …………… mol = ………. mol 

Therefore number of NaOH molecules in 50cm3  = ……… x ……mol = ………. mol 

Concentration of HCl     = ……….. moldm-3 

Therefore number of HCl molecules in 1dm3  = ………… mol 

Therefore number of HCl molecules in 1000cm3  = ………… mol 

Therefore number of HCl molecules in 1cm3  = ………… mol  = ……… mol 

Therefore number of HCl molecules in 50cm3  = …… x … mol  = ……… mol 

 

Therefore energy produced by ………. mol of NaOH & ……….. mol of HCl = ……….. kJ 

Therefore energy produced by 1 mol of NaOH & 1 mol of HCl   = ……/…. kJ 

           = ……….. kJ 

Therefore energy produced when 1mol of NaOH & HCl react   = …… kJmol-1 
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