
C.4 Solar Energy

From page 678 of your IB textbook:

(answers on back)



Answers:

E N E R G Y
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C.4 Questions (page 678)

1. 6CO2 + 6H2O → C6H12O6 + 6O2

2. ethanol produced from fermentation by plants which absorb CO2 in growing

3. in transesterification, a methyl ester is typically produced to be used as the biodiesel;a vegetable oil
is heated with methanol to produce the methyl ester, or heated with ethanol to produce the ethyl
ester; in both cases they need to be heated with a catalyst, such as sodium or potassium hydroxide;
vegetable oil is a triglyceride, so three of the methyl or ethyl esters are produced as well as glycerol;

4. vegetable oils can produce similar energy when burned but because they are so viscous, they are
unable to flow easily and can clog fuel injectors; high viscosity implies large intermolecular forces;
this means these oils do not readily vaporize and often undergo incomplete combustion which
further damages engines; this problem is overcome by converting them to a more viscous form
with fewer IMF;  a triglyceride is converted to an ester and glycerol;  this is a transesterification
process;

5. an extended system of alternating single and multiple bonds

6. vitamin A as it has the highest degree of conjugation

7. C6H12O6 → 2C2H5OH + 2CO2

8. RCOOR′ + R″OH → RCOOR → + R′OH

9. 3 molecules of ester and glycerol per molecule of triglyceride

10. see chart on page 677

C.5 Questions ( page 686)

1. while water vapour quantities in the atmosphere haven’t varied a lot, the other gases, particularly
CO2 have increased significantly since the beginning of the industrial revolution

2. water, carbon dioxide, and methane all of which occur naturally; CO2, NOx and methane also have
anthropogenic sources such as industry and agriculture;

3. stretching/bending; causing a change in polarity/dipole moment;

4. the reflected radiation interacts with the bonds of these molecules in the atmosphere trapping the
energy in the earth’s atmosphere as opposed to allowing it to re-radiate to space;

6. particulate matter from industrial processes can reflect light causing global dimming;  without
this effect for the three days of air traffic and industry closure the effect of global dimming was
lessened, allowing more radiation to reach the surface and increase warming;

7. a)  once gaseous carbon dioxide dissolves, eg: CO2(g) → CO2(aq), the equilibrium reaction to carbonic
acid H2CO3(aq) is rapid; the reaction in water can change the pH; 

H2CO3 + H2O ↔ H3O
+ + HCO3

- ; HCO3
- + H2O ↔ H3O

+  + C O  3  
2- 

gaseous CO2 is only very slightly soluble in water, so the the pH change has only been slight;

b) equilibrium shifts to the left, increasing pH slightly

c) all gases have higher KE at higher temperature s and are therefore less soluble

8. smoke, dust particles, and clouds can reflect sunlight back to space, causing global dimming and
the earth’s surface to cool; some effects are acid rain due to reaction of gases with water/decrease
rate of evaporation/ less monsoonal rain/more drought/health concerns from particulate matter,
eg asthma;

C.6 Questions (page 701)

1. answer needs to be rationalized in terms of energy density/specific energy; quantity available; ease
of production/transport; renewability;

2. a)  the nature of material; the further apart the oxidising and reducing materials are on their 
respective standard electrode potentials, the more voltage per cell is available; 


