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Marks available and weighting:

Paper 2 Component Maximum | Scaling | Maximum
raw mark | Factor scaled
mark

Part 1 Mathematical 60 0.5 30 marks
a) 31 marks comprehension
b) 29 marks

Part 2 Communicating with | 30 1 30 marks

30 marks mathematics

Part 1: Mathematical comprehension.

You should spend about one hour working on this part.

(a) Refer to Half-life in the pre-release material.

1. A radioactive substance has a half-life of 5 months. Its radioactive emissions

are measured to have a count of 64 units per minute. After a certain length
of time the count has decreased to 4 units per minute. Find this length of

time.

(3 marks)
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2. Find A for a substance with a half-life of 6 years.
(2 marks)
3. The article states that after 10 half-lives the emissions from radioactive
carbon is so low that it can’t be measured. How many years is this?
(2 marks)

o+ 3 See next page +
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4, (a) Explain why you know the following statement is true:
“If a scientist tested a sample of material that was emitting 20% of
the radioactive carbon of living material, we would immediately
know that it was between about 11,000 and 17,000 years old.”
(4 marks)

(b) Show calculations that lead to the more accurate value for the age of
the sample of material in the article to be about 13,300 years.
(3 marks)
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5. An object is 50,000 years old.
What percentage of the emissions of radioactive carbon of living material
would be emitted by the object?
(3 marks)

o+ 5 See next page +
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6. (@) The diagram below shows sketches of graphs of the decay of two
radioactive substances A and B.
One has avalueof A =2
The other has a value of A = 1.5

Which substance, A or B, has a value of 1 = 2?
Explain your reasoning.
(3 marks)

Percentage
remaining

(o)  Onthe diagram sketch a graph of a radioactive substance, C, that has
avalueofA =75
(2 marks)



== 3849-301 23May2018 ==

7. The graph of the decay of a radioactive substance is shown below.
It passes through the point (9,12.5).
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(a) What is the half-life of the radioactive substance?
(1 mark)

(b) Explain how you know this from the information you are given about
the point (9,12.5).
(2 marks)
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(c) The curve passes through the point (12, P). State the value of P
accurate to 2 decimal places.
(2 marks)

8. The granite rock of Cornwall is considered to have been formed about
300,000,000 (300 million) years ago.
(a) Find this as a decimal fraction of the half-life of Potassium-40.
(2 marks)

(b) What will be the fraction of emissions of Potassium-40 detected in
this rock now when compared with the full level of emissions when
the rock was formed?

(2 marks)
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(b) Refer to Anthropometry in the pre-release material.

9. Figure 5 is repeated below.
(a) Using the scales shown, find the total area of the bars.
(3 marks)
20 Tf
Frequency
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Figure 5. Frequency diagram for the heights of male 18 year olds.
(b) Explain why the height of the bars was divided by 2.3 to redraw

Figure 5 to obtain Figures 6 and 7.
(3 marks)

+ 9 See next page
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10.  Use the grouped frequency data for 18 year old males. Show calculations
that confirm that their mean height is 1.84 metres.
(4 marks)

11. In the article it is stated,
“A carpenter may be making a door in a place where the height of the door
has to be restricted to just 1.94 metres high. In such a case all 18 year old
females would be able to pass through.”
Explain why, in reality, this is unlikely to be true.
(2 marks)

+ 10 +
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12.  Itis decided that the door will be 1.9 metres high. Use the normal
distribution to calculate the percentage of 18 year old males who are likely
to be taller than the door height.

Use a mean of 1.84 metres and standard deviation 0.0661 metres in your

calculations.
(5 marks)

-+ 11 See next page +
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13.  The graph of Figure 8 is repeated below.
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(a) Use the normal distribution curve to find the median height for this
population of 18 year old females.
(2 marks)
(b) Explain why it is this value.
(1 mark)
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14.  Inanold building, a door is 1.7 metres high. Use the normal distribution to
calculate the percentage of 18 year old females who are likely to be
smaller than the door height.

Use a mean of 1.616 metres and standard deviation 0.0686 metres in your
calculations.
(4 marks)

+ 13 See next page +
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15.  Onthe copy of Figure 8 repeated below shade the area under the normal
distribution curve that represents the tallest 10% of the 18 year old females.
Work as accurately as you can using the normal distribution. Assume that
the female population can be modelled by a normal distribution with mean
1.616 metres and standard deviation 0.0686 metres.

(5 marks)
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End of Part 1.

-+ 15 See next page +
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Part 2: Communicating with mathematics.
You should spend about one hour working on this part.

Refer to Smoking in the pre-release material.
Imagine that you are a journalist.

You are asked to use the information and data supplied by the Office for National
Statistics about smoking to write an article that highlights issues about smoking
e indifferent countries of the UK, and,
e how it affects people’s health.

Your article should be no more than a single side of A4 including any diagrams.
(30 marks)

There is space on the following pages for your article and workings, or
additional inserts/printouts can be used.

16 .
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End of Paper 2.

+ 20 End of examination +



