CSEC HUMAN & SOCIAL BIOLOGY
Homework Assignment 3
Section B: Nutrition 
1) a) Complete the table below:
	Nutrient
	Main Sources
	Function
	Deficiency Disease

	iron
	Spinach, liver
	Makes haemoglobin in red blood cells
	anaemia

	Vitamin A
	Cod liver oil, carrots, spinach
	Maintains healthy mucous membranes and allow night vision
	Night blindness

	Vitamin C
	citrus fruits, green leafy vegetables
	Strengthens immune system, for wound healing
	scurvy

	Vitamin D
	Butter, sunlight, animal fats
	Needed for the absorption of calcium
	rickets


(12 marks)

b) Calculate the BMI of a man who is 1.86m tall and weighs 105kg. Show the formula used. Based on a BMI chart, is the man underweight, normal weight, overweight or obese? (2 marks)
BMI: Weight (kg)/height2(m)
105kg/(1.86m)2 = 30.35  Based on the BMI chart, the man is overweight.
2 a) Make a labeled drawing of a tooth showing its structure and layers. (5 marks)
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b) Outline TWO ways to take care of your teeth and suggest the main nutrients necessary for strong, healthy teeth. (4 marks)
Two ways to take care of teeth are brushing with toothpaste and flossing. Also using mouthwash and taking regular visits to the dentist for checkups. Main nutrients needed for healthy teeth include calcium, phosphorus, protein, magnesium and Vitamin D.
c) Discuss the consequences of poor dental care. Include an explanation of how a person may develop a toothache. (3 marks)
If you do not take proper care of your teeth, plaque and oral bacteria can build up and contribute to tooth decay. A toothache develops when the bacteria feeding on the sugars on the teeth produce acids that degrade the enamel of the tooth forming a cavity. Overtime this cavity can reach the dentine and the pulp where the nerves and blood vessels are. When the hole forms in the pulp, the nerves are exposed to conditions such as cold and hot temperatures and the individual can experience greater sensitivity and pain.
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	                           Amylase
                                                    Speeds up the breakdown of starch into maltose
                                                  Pepsin
                                                  Speeds up the breakdown of protein into peptides


                                                   Mechanical digestion


                                                     molars
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                                  Enzymes become denatured at high temperatures.
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4) 















                     Liver
                                   Processes nutrients, toxic substances and makes bile
              Oesophagus
                                   Long muscular tube taking bolus of food from throat to stomach
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                                                         Staples OR food from animals OR fats


                                Reduced energy levels. Staples are rich in carbohydrates, the energy rich nutrients          















                                
                                                                     Test tube 1                       
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Test tube 2 has in starch and boiled amylase. Amylase that is heated/boiled will be denatured and will not function. Therefore starch will not be digested in test tube 2.
Test tube 3 has starch and water. Water alone cannot digest starch. The enzyme amylase is needed.                           






 Chewing food properly is important for the food particles to be broken down by teeth into small pieces (mechanical digestion) and saliva in the mouth can mix with food particles to help with swallowing and digestion by enzymes (chemical digestion) Enzymes operate best to break down large nutrients into smaller nutrients when the food particles are smaller.

The stomach also has to work harder to churn and mix large particles of food.




                                                                                        Small intestine
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(i)  Explain why starch would NOT be digested in the other two test tubes.

(4 marks)
(d) Veera does not chew her food properly before swallowing it.

(i)  Explain why Veera’s way of briefly chewing her food is bad for the digestion of
the food.

(3 marks)

(ii)  In which region of the digestive system would the final stage of the digestion of
starches occur?

Total 15 marks
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3. Enzymes are biological compounds which speed up the rate of chemical reactions,
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(i)

(i)

Give the names of TWO enzymes associated with digestion in humans, and state
ONE function of EACH enzyme named.

Function

(4 marks)

‘The breakdown of food takes place in the mouth, stomach and small intestine.
Name the type of digestion for which the teeth in the mouth are responsible.

(1 mark)

‘Humans have four types of teeth. State which type of tooth is MAINLY responsible
for the digestion named in (a)(ii) above.

(1 mark)

(b)  Both temperature and pH affect the manner in which enzymes function.
Figures 2 and 3 are graphs showing the rate of reaction of amylase over a range of
temperatures and pH.

Rate of|

Rate of

\ reaction

20 40 60 > B 6 7 8 9
Temperature (°C) o
Figure 2. Rate of reaction of amylase Figure 3. Rate of reaction of amylase
over a range of temperatures at different pH levels
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(i) At approximately which temperature and pH does amylase function the BEST?

Temperature

pH

(2 marks)

(i) Suggest what effect temperatures GREATER than 55 °C would have on enzymes.

(1 mark)

() ()  Consumption of excessive amounts of carbohydrates and fats may contribute
to the development of diabetes mellitus. Explain the role of the pancreas in the
development of this disease.

(4 marks)

(ii)  Suggest TWO methods, other than the use of medication, which could be used to
manage diabetes mellitus.

(2 marks)

Total 15 marks
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3. (a) Figure 4 shows a diagram of the human alimentary canal.
Pancreas
Figure 4. Diagram of the human alimentary canal

Name the structures labelled A and B in Figure 4, and state ONE function of EACH
structure.
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(4 marks)
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(b) A pancreas becomes diseased and stops producing pancreatic juice.

(i) Name ONE food group whose digestion would be affected.

(ii)  State ONE effect that a deficiency of the food group named in (i) above would
have on the human body.

(1 mark)
(c) Figure 5 shows an experiment used to demonstrate the digestion of starch by amylase.
Test Tube 1 Test Tube2  Test Tube 3
Starch plus Starch plus  Starch plus
amylase boiled amylase water
2
Water-bath at 37 °C ——
[ |
Figure 5. Experiment to demonstrate the digestion of starch by amylase
(i)  In which of the three test tubes would the starch be digested?
.................................................................................................................. (1 mark)
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