Efficiency

Useful energy

X 100 = % efficiency
Total energy

A camper used a Trangia, shown on the right, to

heat 500 grams of water at 24.0 °C. Ethanol has a
chemical energy density of 29.7 kJ/g. A mass of T
5.00 grams ethanol was burnt to raise the q/

temperature of the water to 58.5 °C.
P -~

a. Calculate the amount of energy, in kJ, released by the burning of 5.00 grams of pure
ethanol.

b. Calculate the amount of heat, in kJ, transferred to the water.

c. Calculate the efficiency, to the right number of significant figures, of the energy
transformation of the Trangia.
(energy efficiency % = (useful energy / total energy) X 100)

d. Give two factors that might impact the efficiency of the energy transformation during
the combustion of the ethanol. Explain how each factor will impact the efficiency.
i.




2. Acar engine is known to have an efficiency of 35%. If the engine consumes 30.00 litres of
petrol in one single journey, calculate the amount of energy, in MJ, energy available for
useful work done by the engine and determine the wasted energy in the form of heat.
Assume that the energy content of petrol is approximately 3.42 X 10* kJ/L.

3. Avolume of 0.500 L of octane has a mass of 351 g at SLC. The efficiency of the reaction when
octane undergoes combustion in a new design of a car engine is 35.0%. What volume, in
litres, is required to produce 438 MJ of usable energy in this type of combustion engine at
SLC? Give the answer to the right number of significant figures.

4.

The human body converts chemical energy from food

into mechanical energy at an efficiency of 25.0 %. A Nutrition Information

food-bar has the label shown on the right. A person

climbing a staircase requires 20.00 MJ of mechanical

energy. Assuming this energy is to come solely from g\::earr?t%s e

the food-bar, what mass, in kilograms, of this food- 100 g

bar must be consumed to derive just enough energy Energy 1550 kJ

to climb the stairs. Protein 0.0 g
Fat, total 47 g
- saturated 21 g
- trans 00 g
Cholesterol 0.0 mg
Carbohydrate 809 g
- sugars 526 g
Sodium 120 mg




5. Glucose is used as a fuel in the human body in a process called cellular respiration and is also
used to produce bioethanol through the process of fermentation.
a. Give the balanced chemical equations, states not included, for:
i Fermentation

ii. Cellular respiration

b. Glucose can also be used as a fuel in implantable, acidic fuel cells to produce electrical
energy inside the human body. The fuel cell uses glucose and oxygen dissolved in the
blood to produce the necessary energy according to the reaction shown below.

2CeH1,06 + O2 - 2CeH12,07
i Given that the use of glucose in both cellular respiration and in implantable fuel
cells represents a redox reaction, write the oxidation half equation, states not

included:

- for cellular respiration

- inanimplantable glucose fuel cell.

ii. Compare the efficiency of the utilisation of chemical energy in glucose in both
the processes of cellular respiration and as a reactant in an implantable fuel cell.



