PEARSON EDEXCEL - INTERNATIONAL GCSE - BIOLOGY  EXERCISE
SHEET

2.3 Nutrition in plants and humans

Name: - Class: - Date: Total: 30 marks

Objective

Build the skills to answer exam questions on nutrition in plants and humans
: photosynthesis and limiting factors, leaf structure, mineral ions, a balanced
diet, digestion and absorption, and the energy in food.

You must be able to:

o write the equation for photosynthesis and explain limiting factors
o explain how leaves and the small intestine are adapted

o name digestive enzymes, their substrates and products

« analyse a photosynthesis investigation

1 Key knowledge and worked examples

B Photosynthesis and digestion

idea rule

photosynthesis carbon dioxide 4+ water — glucose + oxygen (light energy,
chlorophyll)

limiting factors light intensity, carbon dioxide concentration and

temperature: the one in shortest supply limits the rate

amylase starch — maltose (mouth, small intestine)
proteases proteins — amino acids (stomach, small intestine)
lipase lipids — fatty acids + glycerol (small intestine)

energy in food (J) mass of water (g) x4.2x temperature rise (°C)

Worked example 1: energy in food. 1.0 g of crisp heats 20 g of water by 30°C.
Find the energy per gram.

1. Known: 20 g; 30°C; 1.0 g of food.

2. Rule: m x 4.2 x AT, then + mass of food.
3. Numbers: 20 x 4.2 x 30 = 2520 J.

4. Result: 2520 J/g (2.52 kJ/g).
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Worked example 2: rate of photosynthesis. A pondweed gives 36 bubbles in 3
minutes. Find the rate.

1. Known: 36 bubbles; 3 min.

2. Rule: bubbles + time.

3. Numbers: 36 = 3.

4. Result: 12 bubbles per minute.

Answer shapes: for a limiting factor, say which factor limits the rate and what
happens if you increase it.

2 Practice

2.1 Name two mineral ions that plants need, and give a use of each. 2]
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2.2 Name the deficiency disease caused by too little vitamin C, and the one caused by

too little iron. 2]
orange spinach

2.3 Describe how to test a leaf for starch, and give the positive result. 2]
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2.4 Give two roles of bile in digestion. 2]
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3 Exam-style questions

3.1 Explain how the villi of the small intestine are adapted for absorbing digested food. |[3]

3.2 Explain three ways a leaf is adapted for photosynthesis.

)
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3.3 A student puts a piece of pondweed in water at different distances from a lamp and
counts the bubbles of oxygen in one minute. A beaker of water is placed between the
lamp and the plant. The results are shown.

|

distance / cm 10 20 30 40 50
bubbles per min 60 40 22 12 8

(a) At 20 cm the student counted 38, 41 and 41 bubbles in three repeats. Calculate the
mean, and give one reason why repeats are taken. 3]

(b) Describe and explain the trend in the results. 4]

(c) Suggest why the beaker of water was used, and name two other variables the student
should control. 3]

Pearson Edexcel - International GCSE - Biology e 2.3 Nutrition in plants and humans @

@® exercises.lol exercises.com.cn



(d) Explain why counting bubbles is not an accurate way to measure the rate of photo-
synthesis, and describe how the method could be improved. 6]
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