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1. (6 points) Biology prelim paper/2022 Sec 4 Pure Biology prelimbukit batok/Q1

The figure below shows an Amoeba proteus, a unicellular organism that lives in fresh water. It
has contractile vacuoles that help to regulate the water potential in the cell by expelling excess
water from its cytoplasm.

The amoeba was placed in salt solutions of different concentrations and the average number of
contractions it made was recorded. The table below shows the recorded data.

Concentration of salt solution / mol dm−3 0.00 0.20 0.50 0.70

Average number of contractions per minute 112 101 169 53

(a) With reference to tableabove, describe the relationship between the concentration of the
solution the Amoeba proteus is in and the number of contractions it makes. [2]
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(b) Explain the trend in the results in the table. [4]
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2. (6 points) Biology prelim paper/2019 Sec 4 Pure Biology/Dunman Sec/Q1

The figure below shows part of a cell taken from the pancreas, which is involved in the produc-
tion of digestive enzymes.

(a) Identify the structures labelled A and B. [2]
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(b) With reference to the structures labelled C, D and E, describe the sequence of events that
lead to the production of digestive enzymes in this cell. [4]
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3. (10 points) Biology prelim paper/2018 Sec 4 Pure Bio Prelim-10s/Junyuan Secondary/Q8 OR

(a) Compare the importance of chloroplasts and mitochondria and how living things are de-
pendent on them. [5]
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(b) Both photosynthesis and respiration are enzyme-based reactions. Discuss the properties
of enzyme. [5]
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Solutions

1.

(a) As the concentration of salt solution increase from 0 to 0.70 mol dm−3, the average number
of contractions decrease from 112 to 53 contractions per minute.

(b) • At low salt concentrations of 0 or 0.2 mol dm−3, the water potential of the amoeba is
lower than the solution it is placed in. A lot of water enters amoeba via osmosis

• And it needs more contractions to pump the excess water out.

• At higher salt concentrations of 0.5 or 0.7 mol dm−3, the water potential of the amoeba
is now similar to the solution it is placed /smaller water potential gradient. Lesser water
enters amoeba via osmoses.

• Hence it needs less contractions to pump excess water out.

2.

(a) A mitrochondria

B Golgi apparatus/Golgi body

(b) With reference to the structures labelled C, D and E, describe the sequence of events that
lead to the production of digestive enzymes in this cell.

The nucleus, E contains DNA/gene which codes for the production of proteins/enzymes.

Transcription of the genes occurs in the nucleus to produce messenger ribonucleic acids (mR-
NAs).

mRNA leaves the nucleus via the nuclear pore, D.

Ribosomes, C carry out translation in the cytoplasm to synthesise the polypeptide chains
that will fold into digestive enzymes.
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3.

(a)

Respiration Photosynthesis

Energy is released Energy is stored as carbohydrates

Oxygen is used, carbon dioxide and
water is given off

Oxygen is given off, carbon dioxide
and water is used

A catabolic process, breakdown of
glucose molecule

An anabolic process, buildup of glu-
cose molecule

Occurs all times, independent of
light and chlorophyll

Dependent of light and chlorophyll

Results in the loss of biomass Results in the gain in biomass

(b) Enzymes are proteins and are biological catalysts by lowering the activation energy

They are specific in their actions. They can only act on specific substrate because of the
presence the active sites. They form temporary enzyme- substrate complex to form products.

Enzymes are reusable because they remain chemically unchanged and therefore minute amounts
is needed for a réaction to take place.

Enzymes are sensitive to changes to temperature and pH. At low temperatures enzymes are
inactive, rate of enzymes are slow As temperature increases, enzymes increases kinetic energy,
increasing frequency of molecule collisions increasing chances of enzyme-substrate formation
At optimum temperature, rate of enzymes activity is fastest.

9


