
SL Paper 3
Discuss the causes and treatments of phenylketonuria.

List two dietary sources of vitamin D. [1]a.

State an example of these receptors in humans. [1]a (ii).

Discuss exposure to sunlight as a source of vitamin D. [3]b.

Explain the possible health consequences of diets rich in fats. [3]b.

Outline the consequences of protein deficiency malnutrition. [2]c.

Compare the distribution of blood flow at rest and during exercise.

State one consequence of protein deficiency malnutrition. [1]a.

Outline the reasons for increasing rates of clinical obesity in some countries. [3]b.

Draw a labelled diagram to show the structure of a skeletal muscle sarcomere. [3]a.

Outline the role of myoglobin in muscle fibres. [2]b.

Describe the causes, consequences and diagnosis of phenylketonuria (PKU).



List two natural food sources of vitamin D in human diets.

State a source of vitamin D in a human diet. [1]a.

Discuss exposure to sunlight as a source of vitamin D. [2]b.

Discuss reasons for conservation of biodiversity of a named ecosystem. [5]b.

Explain the possible health risks of being overweight.

List two consequences of anorexia nervosa.

 

1.

 

2.

[1]a.ii.

Explain the causes, consequences and treatment of phenylketonuria (PKU). [3]b.

Outline consequences of protein deficiency malnutrition.

List two possible variants in the molecular structure of unsaturated fatty acids. [2]a.

State one reason to include fibre in the diet. [1]b.

Describe the health consequences of a diet rich in proteins. [3]c.

Explain possible health consequences of diets rich in fats.



Outline the function of the appetite control centre in the brain. [3]a(i).

Outline the implications for the health of a person who has a BMI of 16 kg m .–2 [1]a(ii).

Describe a primary succession in a named type of habitat. [3]b.

Outline the importance of acid conditions in the stomach. [2]a.

Suggest one reason for a correlation between a low-fibre diet and a higher incidence of gastrointestinal problems. [1]c.

Outline the control mechanism for appetite in humans. [2]a.

Explain the possible health consequences of a diet rich in protein. [3]b.

Outline the molecular structure of different types of fatty acids. [3]a.

Evaluate the benefit of reducing cholesterol in the diet. [3]b.

Explain the benefits of supplementing common foods with vitamins and minerals.

Explain a method to quantify the energy content in food.

 

 

Rats were injected with antibodies that induced phagocytosis of red blood cells (erythrocytes) leading to their breakdown. The graph shows the

percentage of intact and partially digested erythrocytes in cells of the liver as observed under the microscope.



State the name of the cells that perform the breakdown of erythrocytes in the liver. [1]a.

Describe the breakdown of erythrocytes by liver cells. [3]b.

Outline the fate of the iron from the erythrocytes. [1]c.

Zinc (Zn) is an important dietary nutrient. More than 200 enzymes that are dependent on zinc have been identified. One consequence of zinc

deficiency is suppression of appetite, due to reduced sensitivity to tastes and smells. A recent study compared the presence of zinc in tissue and fluid

samples collected from 15 patients with anorexia nervosa to that from 15 control patients. The results are shown in the graphs below.

Compare the zinc content of scalp hair of the control group with that of the anorexia nervosa group. [2]a.

Discuss whether whole blood zinc content of 6 μg g  would indicate that a person has anorexia nervosa.–1 [2]b.

Discuss whether dietary zinc supplementation would be an effective treatment for anorexia nervosa. [2]c.



Zinc is a mineral. Distinguish between a mineral and a vitamin. [1]d.

State the body mass index (BMI) below which a person is considered to be underweight. [1]e.

Outline the importance of fibre as a component of a balanced diet. [3]a.

Distinguish between minerals and vitamins. [1]b.

The graph shows the relationship between gastrointestinal (GI) damage and gastric acidity in 37 healthy human volunteers.

[Source: Republished with permission of Elsevier Science and Technology Journals, from ‘Integrated gastric acidity can predict the prevention of
naproxen-induced gastroduodenal pathology in normal subjects’, John Plachetka, Gaetano Morelli, Carolyn Hines, Julie Borland, Alison Lyke, Diane
Littlefield, Jerry D. Gardner Gastroenterology, Vol. 124, Issue 4, 2003; permission conveyed through Copyright Clearance Center, Inc.]

State the relationship between gastric acidity and GI damage. [1]a.

GI damage can include ulcers. Outline the treatment of stomach ulcers. [3]b.

Other than gastric acidity, state a primary cause of stomach ulcers. [1]c.

Water and minerals are essential in the human diet. List two other types of nutrient in a human diet.
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[1]a.

Outline the benefits of using iodine as a dietary supplement. [2]b.



The data in the graph was obtained from a physically fit rower using a calibrated rowing machine and a heart rate monitor.

The table shows cardiac output during exercise for an untrained person.

Estimate, using the graph, the resting heart rate of the physically fit rower. [1]a.

Estimate, using the graph, the increase in heart rate between exercise at 25 watts and 250 watts. (Show your workings.) [1]b (i).

Predict, with a reason, whether the increase would be greater or less in an untrained person when the power output increases from 25 watts to

250 watts.

[1]b (ii).

State one source of vitamin D in the diet. [1]a (i).

State how vitamin D can be obtained other than through the diet. [1]a (ii).

Explain two pieces of dietary advice that might be given to someone suffering from type II diabetes.



Evaluate the health consequences of a diet rich in polyunsaturated fatty acids.

State two symptoms of type II diabetes. [2]a .

Explain the causes and consequences of phenylketonuria (PKU). [4]b.

Body mass index (BMI) is an important indicator of health. The relationship between a high BMI and percentage risk of developing type II diabetes was

studied and the following data presented.

Describe the effect of increased BMI on the risk of developing type II diabetes. [2]a.

Identify the risk of developing type II diabetes in men with a BMI of 33 kg m .–2 [1]b.

Determine, by indicating on the graph, the range of age-adjusted relative risk for women who are overweight but not obese. [1]c.

Explain the dietary advice that should be given to a patient who has developed type II diabetes. [4]d.

A study undertaken in West Virginia, USA, shows the relationship between body mass and the probability of having hypertension or type II diabetes.

The test subjects in the study were classified as normal, overweight or obese according to their body mass index (BMI).



Identify the increased probability of an obese person having hypertension relative to someone who has normal weight.

 

[1]a.

Explain how the administration of a drug that stimulates the leptin receptors in the hypothalamus could help treat obesity. [3]b.

The QT interval corresponds to the time it takes for the ventricles of the heart to contract and then start to refill with blood before beginning the next

contraction. Measures of QT interval were taken from 15-year-old female patients with anorexia nervosa and compared to healthy females of the same

age. The body mass, heart rate and the mass of the left ventricle were also measured and the mean values are shown in the table.

Outline the reasons that the female patients with anorexia nervosa have a lower mean ventricle mass than healthy females. [2]a.

Suggest a reason for the difference in QT interval between females with anorexia nervosa and healthy females. [1]b.

State the two causes of normal heart sounds. [1]c.



The table shows the nutritional information for two different types of milk as it is displayed on the carton. The information in both tables is based on a

250 g serving and shows the recommended daily allowance (RDA) for each nutrient.

Calculate how many grams of protein should be consumed each day. Working is not required. [1]a.

State one function of sodium in the diet. [1]b.

Identify, with a reason, which milk provides more energy in a 250 g serving. [1]c.

Suggest, with reasons, which milk would be recommended for someone with osteomalacia. [2]d.

Outline factors that can lead to an individual becoming obese. [3]b.

Amino acid polarity is an important factor in determining the functions of proteins. Explain the importance of polar and non-polar amino acids in

membrane proteins.

[3]c.

The following are from the labels of a bag of all purpose white flour (wheat) and a bag of parboil long grain rice. Amounts shown are per serving.



Using your knowledge of the energy content of nutrients, calculate the protein energy value of a serving of rice, showing the units. [2]b (i).

Compare wheat flour and rice as main dietary sources of energy for humans. [2]b (ii).

Evaluate the benefits of reducing dietary cholesterol in lowering the risk of coronary heart disease. [2]c.

Numerous health benefits are associated with diets that include omega-6 fatty acids and omega-3 fatty acids in a ratio between 1:1 and 4:1. When

consumed in excess, omega-6 inhibits uptake of omega-3. Many people in developed countries eat large amounts of processed foods and oils, so

they consume omega-6 fatty acids and omega-3 fatty acids at a ratio of between 10:1 and 25:1. Such high ratios are associated with many chronic

diseases.

Deduce with reasons which two oils would be the best sources of fatty acids for a healthy diet. [2]a.

Outline the meaning of the term essential when used to describe some fatty acids. [2]b.

(i) State the name of the part of the brain where appetite is controlled. [2]c.



(ii) State the role of the vagus nerve.

Elderly people lose bone mineral density (BMD) with age, and this is the source of many health issues, including higher risk of bone

fractures. Researchers measured the change in BMD amongst elderly men considering many factors, over a period of four years. The results

presented below show the difference between bone density change due solely to vitamin C intake and bone density loss considering a combination of

the other factors represented by the baseline (zero). BMD was measured in the spine and at two femur (thigh bone) locations (femoral neck and

trochanter) using scanner images. Daily intake of total vitamin C was categorized as high, medium or low.

Outline the effect of vitamin C intake on changes in bone density in the spine. [1]a.

Compare the changes in bone density of the femoral neck with those of the spine. [2]b.

Evaluate the evidence provided by the data that the intake of vitamin C supplements may reduce bone density loss in elderly people. [2]c.



Low protein diets are a widespread problem in the developing world. A low protein diet in a pregnant mother could affect a developing fetus. Other

mammals are used as a biomedical model for energy metabolism and malnutrition in humans.

In an experiment to study the effect of protein levels in the diet, pregnant mammals were fed diets with different ratios of protein to carbohydrate:

•  low protein : high carbohydrate (LP),

•  adequate protein : adequate carbohydrate (AP),

•  high protein : low carbohydrate (HP).

The table shows the average birth mass of the offspring and the body mass gain of the mother during the pregnancy.  The concentration of several
substances in the plasma of the mothers was also recorded.  LDL (low density lipoprotein) is considered “bad cholesterol” and HDL (high density
lipoprotein) is considered “good cholesterol”.

Identify the substance that varies the most in the plasma of the mothers. [1]a.

Calculate the difference between birth mass of offspring whose mothers were fed the AP diet and the HP diet.

. . . . . . . . . . . . . . . . . . . . . kg

[1]b.

Distinguish between LDL cholesterol and HDL cholesterol in relation to the diet. [1]c.

Explain the low birth mass of offspring born to mothers who were fed the LP diet. [2]d.

In many societies doctors may recommend an HP diet for pregnant humans. Using the data, evaluate this recommendation. [3]e.

Malnutrition affects the body mass index (BMI) of mothers. The height and mass of over  7000 mothers in Ethiopia and the sex of their most recently

born child was recorded.  The graph shows the percentage of mothers with a BMI below 18.5 and the percentage of their most recent births that were

males in 11 regions across Ethiopia.



State the regions with the highest and lowest percentage of male offspring.

Region with highest percentage:  .......................................................................
Region with lowest percentage:  .......................................................................

[1]a.

Comment on the variation in BMI of mothers in Ethiopia. [2]b.

Discuss whether the data supports the hypothesis that malnutrition affects the sex ratio of offspring. [2]c.

Suggest one limitation of the data. [1]d.

Suggest one factor that could cause malnutrition in mothers. [1]e.

The diagram shows the liver. The arrows show the direction of blood flow into and out of the liver.

[Source: © International Baccalaureate Organization 2017]

Identify the blood vessel labelled B. [1]a.i.



Outline the function of the blood vessel labelled B. [3]a.ii.

Distinguish between the structure of liver sinusoids and capillaries. [2]b.

The diagram shows a cell in the lining of the stomach.

Outline the importance of the proton pumps in the digestion of foods. [2]a.

Explain the use of proton pump inhibitors to treat patients complaining of stomach pain. [3]b.

Within a cross-sectional study “Fit for Life” in Germany, the body mass index (BMI) of volunteers aged between 16 and 25 years was investigated.

Volunteers were also interviewed about their daily exercise habits. The graphs below show the percentage of men and women who were overweight,

and the percentage who exercised daily.



Measure the difference between the percentage of overweight men and the percentage of overweight women at age 20. [1]a.

State the range of the body mass index (BMI) that corresponds to overweight status. [1]b.

Compare the percentage of men and women who exercised daily. [2]c.

Evaluate the hypothesis that being overweight is due to lack of exercise. [3]d.

State two roles of hydrochloric acid in gastric juice.

Role 1:

Role 2:

[2]a.

Pancreatic juice is secreted into the pancreatic duct which carries these secretions to the small intestine.

The hormone secretin is released by the small intestine when hydrochloric acid enters it from the stomach. The data below show the volume of
pancreatic juice released after an injection of secretin.

[3]b.



Pancreatic secretions contain sodium hydrogen carbonate, making them basic.

Deduce the significance of the response by the pancreas to secretin.

State one cause of stomach ulcers. [1]c.

The graph below shows a normal electrocardiogram (ECG) trace.

Using the letters provided, identify the parts of the ECG where the ventricle muscles are contracting. [1]a.



State what is represented by the period between the points R and R’. [1]b.

Outline the use of artificial pacemakers for patients with a heart condition. [2]c.

The following nutrients are listed on a packet of dry roasted peanuts.

State which listed nutrient does not supply energy. [1]a (i).

Deduce, with a reason, which listed nutrient provides the most energy per 25 g serving. [2]a (ii).

Outline the differences in molecular structure between the types of fat found in  the peanuts. [3]b.

Breastfed infants with rickets sometimes have seizures due to low blood calcium levels. A study was carried out to investigate the relationship

between maternal blood vitamin D levels and the incidence of these infant seizures.



Describe the relationship between the maternal blood vitamin D levels and the incidence of seizures. [1]a.i.

Deduce the reason for rickets in these infants. [1]a.ii.

Identify the reason for vitamin D not being considered to be a typical vitamin. [1]b.

Outline the reason for some amino acids being classified as essential amino acids. [1]c.

Vitamin C is an important component of a healthy diet. Because it is water-soluble it cannot be effectively stored and excess vitamin C is released in

the urine. In order to investigate the ability of the body to retain different chemical forms of vitamin C, 17 healthy, female university students, between

the ages of 18 and 22, were placed on a low vitamin C diet (< 5 mg per day) for three days. The test subjects were divided into two groups and were

given an oral vitamin C loading of either ascorbic acid (176 mg) or dehydroascorbic acid (174 mg). Levels of vitamin C in the urine were measured six

hours before and at regular intervals over a 24 hour period following vitamin C loading. The negative value indicates time before vitamin C loading.



State the urinary vitamin C content for each of the two study groups six hours before vitamin C loading.

 

Ascorbic acid: ..........................................................................................

 

Dehyrdoascorbic acid: .............................................................................

[1]a.

Calculate the percentage increase in urine levels of vitamin C for the ascorbic acid study group during the first three hours after vitamin C

loading.

[1]b.

Compare the trends in vitamin C release for the two test groups during the first twelve hours after vitamin C loading. [2]c.

Large individual differences in the urine level of ascorbic acid and dehydroascorbic acid were recorded between test subjects after 24 hours.

Suggest one possible reason for these large individual differences.

[1]d.

Scurvy is a disease that is due to vitamin C deficiency. Evaluate the importance of this investigation for finding ways to combat vitamin C

deficiency.

[2]e.

The incidence of coronary heart disease (CHD) was investigated among 14 000 people. Baseline measurements of the waist to hip ratio and

body mass index (BMI) were collected from the participants. After six years, evidence of CHD was identified in follow-up interviews. The bar

chart shows the results for the men only.

[1]a.



Deduce with a reason whether the waist to hip ratio or the BMI most clearly correlates to incidence of CHD.

Explain how electrical signalling in the heart leads to ventricular contraction [4]b.

Iron, folic acid and vitamin B12 (cyanocobalamin) are important components of a healthy diet. These nutrients are necessary for the production of the

red blood cells in the body that transport oxygen to the tissues. Deficiency of any of these nutrients can lead to anemia, a condition that causes

weakness, tiredness and shortness of breath.

In a study of the Piaroa, a population living in a remote area of Venezuela, investigators discovered very high levels of anemia, especially amongst
young children and females of childbearing age. The table below shows the incidence of anemia and deficiencies of iron, folic acid and vitamin B12 in
this population, as a percentage.



Identify the nutrient that is least likely to be deficient in a 45-year-old male in the Piaroa population. [1]a.

Identify the age and sex of the group that suffers from the least amount of anemia in the Piaroa population. [1]b.

Compare the data for the three nutrients in 11–20-year-old females with the data for 11–20-year-old males. [2]c.

The data in the table indicates differences in the incidence of anemia between males and females. Suggest possible causes of these

differences.

[2]d.

The diagram shows changes in the pressure and volume of the left ventricle during normal heartbeat. The phonocardiogram records heart sounds

during the cardiac cycle.



[Source: Wiggers, Carl J. 1923. Modern Aspects of the Circulation in Health and Disease, 2nd ed. Philadelphia: Lea & Febiger, p. 97.]

State the relationship between pressure and volume in the left ventricle. [1]a.

Explain the events that cause the sound shown on the phonocardiogram at the start of systole. [2]b.

Outline reasons for fitting an artificial cardiac pacemaker. [2]c.

In Australia, a study was undertaken among women to determine the vitamin D levels in their blood. Levels of vitamin D were categorized as sufficient,

insufficient and deficient to determine how prevalent each category was. Three locations at three different latitudes and four different seasons were

used. A data summary is shown in the graphs below.



Identify the season when the women are least likely to suffer from vitamin D deficiency. [1]a (i).

Using the data from all four seasons, identify the two locations where the patterns of vitamin D are most similar. [1]a (ii).

Determine what percentage of women in Geelong have insufficient vitamin D levels in winter. [1]a (iii).

Compare the deficiency levels of vitamin D at all three locations. [3]b.

Location and season were found to account for only a small part of the deficiencies. Suggest, with reasons, how the behaviours of different

people could influence the levels of vitamin D in their blood.

[2]c.



Rickets, caused by a defective vitamin D receptor (VDR), can be prevented by high calcium intake. A series of experiments were performed to test

this. The results are shown in the graphs. Graph A shows the change in blood calcium levels after calcium administration in normal mice with and

without addition of vitamin D. It also shows the change in blood calcium levels in mutant mice, which lack the vitamin D receptor. Graph B shows the

change in blood calcium levels after calcium administration in normal mice after being subjected to one week of low, medium and high calcium diets.

State the change in blood calcium levels in normal mice 10 minutes after the administration of calcium, with and without the addition of vitamin

D.

With vitamin D:

 

Without vitamin D:

[1]a.

Compare the changes in blood calcium levels in normal mice and in mutant mice after the administration of calcium. [2]b.

Explain, using graph B, the changes in blood calcium levels for the mice with different diets. [2]c.

Discuss whether the scientists were able to support their hypothesis that rickets caused by the defective vitamin D receptor can be prevented

by the intake of large amounts of calcium.

[2]d.

Nationally representative data was collected on body mass index (BMI) from 1985 to 2004.

The graph shows overweight and obesity patterns in adult males and females from seven countries.



 

State which country has the lowest total percentage of overweight and obese adults. [1]a.

Distinguish between the levels of male obesity and female obesity. [2]b.

Compare the overweight and obesity patterns in Australia and Morocco. [2]c.

Suggest two possible reasons for the differences in BMI from the reported countries. [2]d.

The diagram below shows the liver and main vessels associated with it.



Suggest advantages of the blood supply from the pancreas passing directly into the liver.

The liver’s unique blood supply and system of ducts allow proper functioning of its hepatocytes and Kupffer cells. These cells are found

throughout the liver in functional units called liver lobules. The image shows a cross section of the blood and bile paths in a liver lobule.

Label the structures I, II, III and IV.

[2]a.

Outline functions of hepatocytes that involve changing the chemical composition of the plasma. [2]b.



The micrograph shows a section through the human liver.

The cell labelled X is only found in the liver and is associated with the wall of a sinusoid.

(i) Identify cell X.

(ii) Outline the function of cell X. 
 

[3]a.

Explain the importance of bilirubin in the onset of jaundice. [4]b.

The diagram shows the use of a sphygmomanometer in the measurement of blood pressure.

Identify the systolic pressure and diastolic pressure for this adult male.

Systolic pressure (mm Hg):

Diastolic pressure (mm Hg):

[1]a.

Explain the meaning of systolic and diastolic pressure. [3]b.



The photomicrograph shows cardiac muscle. Label the structures I and II.

 

[2]c.


