Secondary One Science — Interdisciplinary Question — Example

This question concerns the process of photosynthesis. Photosynthesis is a process that takes

place in green plants, converting carbon dioxide and water into glucose and oxygen in the

presence of sunlight. Photosynthesis involves a complex series of reactions, but in simple terms it

can be represented by the balanced chemical equation given below.

1.

2.

carbon dioxide + water — glucose + oxygen

6CO2(g) + 6H20(I) — CeH1206(ag) + 602(q)

Photosynthesis is a system in which change takes place.

(a) Give one generalisation about a system. [1]

(b) In addition to science, give a specific example of change that you have studied in another
discipline. [1]

Glucose is a reducing sugar.

(@) Name the three chemical elements present in glucose. [1]

Refer to the balanced chemical equation for photosynthesis.

(@) Name all of the compounds. [1]



Glucose is a monosaccharide. Other monosaccharides include fructose, galactose and ribose.

Monosaccharides are white crystalline solids that decompose on heating and are soluble in
water. Name a method by which a scientist could separate a mixture of fructose, galactose,

glucose and ribose.

The diagram below shows a plant cell.
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(@) Name the organelle which photosynthesis takes place.



Glucose can be used as a fuel. When glucose burns, it reacts with oxygen to produce carbon

dioxide and water. This reaction releases energy in the form of heat and light.

glucose + oxygen — carbon dioxide + water
CeH120s6(s) + 602(g) — 6CO2(g) + 6H.0(I)

A student performed an experiment to determine how much energy is released when 5.00 g
of glucose is completely burned in air. She ignited the glucose and used the heat energy from
the flame to increase the temperature of 150 cm? of water in a glass beaker. Diagrams of the
thermometer showing the initial temperature of the water (before the burning the glucose) and

the final temperature of the water (immediately after all of the glucose had been burned) are

given below.

Initial Final
temperature of temperature of
the water / °C the water / °C
26 72
25 71
24 70

(a) Instead of using a glass beaker, suggest another container that the student could have

used that would have ensured better heat transfer from the flame to the water. [1]
(b) To what degree of precision can the thermometer that the student used be read? [1]
(c) By how much did the beaker of water increase in temperature? Show your working [1]

[Total = 12 marks]
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