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Natural Sciences Grade 9      MEMORANDUM 

Practical task / Investigation 2       

Topic: Measuring and comparing the heart rate before and after exercise. 

Total: 40 (Mark out of 40 ÷ 2 = Mark out of 20) 

 

TABLE OF RESULTS:  
The following is a set of pulse rates determined for one learner. 
Readings will depend on the fitness level of the participant. 

  
Note:  
The whole class can use the same set of readings OR each group can use their own set 
of readings. In this case, different groups will have different graphs. 

 
The average readings for the different runners can also be recorded.   

 
Table of pulse rate at different times before and after exercise. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

            (5) 

Time (minutes) Pulse rate / Heart rate (beats per minute) 
0 (At rest) 76 

1 120 
2 128 
3 136 
4 164 

5 188 
6 92 
7 80 
8 76 
9 76 

Marking criteria Marks 
Resting pulse rate (0 minutes). ✓ 

Sharp increase in pulse rate between 1 and 4 minutes ✓ 

Maximum pulse rate after 5 minutes ✓ 

Decrease in pulse rate from 5 to 7 minutes ✓ 

Pulse rate stabilizing from 7 to 9 minutes ✓ 
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Scale on y-axis: There are 5 lines (divisions/spaces) from 0 to 20. Therefore, every 
space indicates 4 heart beats per minute. Starting at 0, then 4, 8, 12, 16 and 20.  
Points MUST BE plotted correctly according to this scale.    (10) 
  

 Marking criteria Marks 

1 

Heading (containing both variables) 
Graph of heart rate versus time OR  
Graph of pulse rate versus time OR  
Graph to show the heart rate at different times before and after exercise 

✓ 

2 Label on x-axis (Time) ✓ 

3 Unit on x-axis (Minutes) ✓ 

4 Label on y-axis (Heart rate OR Pulse rate) ✓ 

5 Unit on y-axis (Beats per minute) ✓ 

6 Scale on x-axis completed correctly ✓ 

7 Scale on y-axis completed correctly ✓ 

8 First 5 points plotted correctly ✓ 

9 Last 5 points plotted correctly ✓ 

10 Points connected with a line ✓ 
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Questions: 
 
1. Write down the investigative question.      
 What effect will exercise have on the heart rate? 
 
  
 
 
  (2) 

 

2. Write down a hypothesis for the investigation. 
 Heart rate/Pulse rate will increase with exercise. 

 OR 
 If exercise is done, then the heart rate will increase. 
 
 
 
 
  (2) 
 
3. State the following: 
3.1 Dependent variable: Heart rate OR Pulse rate ✓    (1) 

3.2 Independent variable: Duration of exercise OR Time taken ✓  (1) 

3.3 Controlled variable: 

 Type of exercise; walking or jogging. ✓ 

 OR 

 Same person’s pulse is taken throughout. ✓     (1)  

  
4. What trend do you notice in your graph?  Explain this trend. 

When doing exercise,✓ the heart rate increases.✓   
After exercising the heart rate decreases✓ until it becomes stable again.✓ (4) 
 

5. Why does the heart rate increase when you do exercise?  Explain.  

During exercise: 
o the muscles work harder✓ 
o the muscles need more energy✓ (released through cellular respiration) 
o the heart beats faster✓  
o to circulate more blood✓ to the muscles to provide  
o them with more oxygen and nutrients.✓     (5)  

 
6. Except for exercise, name TWO more things that can increase the heart 

rate.  
 Fear / Stress / Anxiety / Excitement. ✓ 
 Stimulants like caffeine, cocaine, alcohol. ✓ 
 Fever. ✓       (ANY TWO)  (2) 
  

Marking criteria Marks 
BOTH variables mentioned. 
Exercise and heart rate. 

✓ 

Question about the relationship between variables. ✓ 

Marking criteria Marks 
BOTH variables mentioned. 
Exercise and heart rate. 

✓ 

The relationship between variables is indicated. ✓ 
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7. What kind of tissue makes up the heart?       

           Muscle tissue✓         (1) 

 

8. Why is exercise recommended to prevent cardiac diseases? 

• The muscle tissue of the heart needs to contract or relax.✓ 

• More activity will lead to easier✓ 

• and more efficient contraction and relaxation.✓    (3) 

 

9. Of which body system is the heart a component of? 

 Circulatory system✓        (1) 

 

10. Name TWO health issues associated with the body system mentioned in  

question 9.  

High blood pressure✓ 

Stroke✓ 

Heart attack✓      (ANY TWO)  (2) 
 

TOTAL:  40 
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