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1 A group of students investigated how their pulse rate changed during exercise.

 They measured their resting pulse rate before they started exercising.

 (a) (i) Describe how to measure pulse rate.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

  (ii) Explain why it is important to measure the resting pulse rate.

 ...........................................................................................................................................

 .......................................................................................................................................[1]

 (b) The students exercised for 1 minute and then measured their pulse rate.

  They immediately exercised for another minute and measured their pulse rate again.

  They continued exercising and measured their pulse rate every minute up to a total of 
5 minutes.

  Fig. 1.1 shows the results for one of the students.

    

Resting = 68

After 1st exercise, my pulse rate 
was 88.

Then it was 82.

Then 102.

Then 110.

At the end, it was 110.

    Fig. 1.1
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  (i) Draw a results table for the results shown in Fig. 1.1.

   Write the results in your table.

 [4]

  (ii) Describe the results and suggest an explanation for them.

description ..........................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

explanation .........................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[4]
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 (c) Suggest two changes that could be made to improve the results of this investigation.

  For each change, explain how it would improve the results.

change .......................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

explanation ................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

change .......................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

explanation ................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[4]
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 (d) Fig. 1.2 shows a cross-section of a human coronary artery as seen with a microscope.

    

blockage

A B
C D

    Fig. 1.2

  The actual internal diameter of this coronary artery at AB is 4.3 mm.

  (i) Measure the length of AB in Fig. 1.2.

   length of AB in Fig. 1.2 ........................................ mm

   Calculate the magnification of Fig. 1.2.

   Show your working.

 magnification ×  .......................................................... [3]
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  (ii) The coronary artery in Fig. 1.2 has been affected by coronary heart disease.

   A blockage has reduced the internal diameter of the coronary artery.

   This reduced diameter is shown by the line CD.

   The actual diameter AB is 4.3 mm.

   The reduced actual diameter CD is 2.0 mm.

   Calculate the percentage decrease in the diameter of the artery from AB to CD.

   Show your working.

   Give your answer to the nearest whole number.

  ........................................................% [3]

 [Total: 21]
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2 Fruits contain the seeds of a plant. They are dispersed from the parent plant in a variety of ways.

 A student investigated the dispersal of two different fruits, E and F, by measuring the distance 
travelled by the fruits from their parent plants.

 Fig. 2.1 shows fruits E and F.

E F not to scale

    Fig. 2.1

 (a) Use Fig. 2.1 to describe two visible differences, other than size, between fruits E and F.

  Write your answers in Table 2.1.

    Table 2.1

difference E F

1

2

 [2]
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 (b) The student measured the distance travelled by 10 fruits of each type from their parent plants 
at different wind speeds. They calculated the average distance travelled at each wind speed.

  The results are shown in Table 2.2.

Table 2.2

wind speed / ms–1
average distance travelled by fruit / m

E F

2  2.6 0.2

4  4.5 3.6

6  7.9 2.3

8  9.9 4.2

10 14.2 6.7

  (i) Draw a graph to show the data in Table 2.2 on the grid below.

   Use the same set of axes to show the data for both fruits.

    
 [5]
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  (ii) E is dispersed by the wind.

   Describe the evidence from the data that supports this statement.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (c) Once a fruit has been dispersed, the seeds can germinate.

  Fig. 2.2 shows a seed germinating.

    

    Fig. 2.2

  Draw a large, labelled diagram of this germinating seed.

 [4]
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 (d) A student wanted to find out how temperature might affect the germination of seeds.

  State:

  (i) the variable that should be changed

 .......................................................................................................................................[1]

  (ii) the variable that should be measured and recorded

 .......................................................................................................................................[1]

  (iii) two variables that should be kept constant.

1 .........................................................................................................................................

2 .....................................................................................................................................[2]

 (e) Seeds store protein.

  Before the seed germinates, enzymes in the seed begin to break down the protein.

  (i) Describe a method you would use to test a seed for the presence of protein.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

  (ii) State the results you would expect to see if protein is present.

 ...........................................................................................................................................

 .......................................................................................................................................[1]

 [Total: 19]
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