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INSTRUCTIONS

Use black ink. You can use an HB pencil, but only for graphs and diagrams.

Write your answer to each question in the space provided in the Printed Answer
Booklet. You can use extra paper if you need to, but you must clearly show your
candidate number, the centre number and the question numbers.

Fill in the boxes on the front of the Printed Answer Booklet.

Answer all the questions.

Where appropriate, your answer should be supported with working. Marks might be
given for using a correct method, even if your answer is wrong.

Give your final answers to a degree of accuracy that is appropriate to the context.
Do not send this Question Paper for marking. Keep it in the centre or recycle it.

INFORMATION

The total mark for this paper is 70.
The marks for each question are shown in brackets [ 1.
This document has 12 pages.

ADVICE

Read each question carefully before you start your answer.
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Formulae AS Level Mathematics B (MEI) (H630)

Binomial series
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Differentiation from first principles

f(x+h)—f(x)

Fw= fm

Sample variance

st = LSxx where §_ = 2(x, -X)?=Xx

n—1
Standard deviation, s = v/ variance

The binomial distribution
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If X~ B(n, p) then P(X=7r) ="C p'q""" where ¢ = 1 —p

Mean of X is np

Kinematics

Motion in a straight line
v=u+tat
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Answer all the questions.

1  Solve the inequality 2x+5 < 6x—3.

4

2]

2 A student measures the upper arm lengths of a sample of 97 women. The results are summarised in

the frequency table in Fig. 2.1.

Arm lengthinem | 30— | 31— | 32— | 33— | 34— |35-|36—|37—|38—|39—| 4041
Frequency | 4 15 L9 131917 17| 4 | 3 5
Fig. 2.1

The student constructs two cumulative frequency diagrams to represent the data using different

class intervals. These are shown in Fig. 2.2 opposite.

One of these diagrams is correct and the other is incorrect.

(a) State which diagram is incorrect, justifying your answer.

(b) Use the correct diagram in Fig. 2.2 to find an estimate of the median.

© OCR 2020

H630/02 Jun20

2]
[1]



Upper Arm Length of Women
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3 A researcher is conducting an investigation into the number of portions of fruit adults consume
each day. The researcher decides to ask 50 men and 50 women to complete a simple questionnaire.

(a) State the type of sampling procedure the researcher is using. [1]
(b) Write down one disadvantage of this sampling procedure. 1]

The researcher represents the data in Fig. 3.1.

Number of portions of fruit consumed by adults
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Number of pieces of fruit
Fig. 3.1
(¢) Describe the shape of the distribution. [1]

The data are summarised in the frequency table in Fig. 3.2.

Number of portions of fruit 0 1 2 3 4 5
Number of adults 18 34 26 11 7 4
Fig. 3.2

(d) For the data in Fig. 3.2, use your calculator to find

e the mean,

e the standard deviation.

Give your answers correct to 2 decimal places. [2]
A second researcher chooses a proportional stratified sample of 100 children from years 5 and 6 in
a certain primary school. There are 220 children to choose from. In year 5 there are 125 children, of
whom 81 are boys.

(e) How many year 5 girls should be included in the sample? 1]

The second researcher found that the mean number of portions of fruit consumed per day by the
children in this sample was 1.61 and the standard deviation was 0.53.

(f) Comment on the amount of fruit consumed per day by the children compared to the amount of
fruit consumed per day by the adults. [2]
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4 In a certain country it is known that 11% of people are left-handed.

(a) Calculate the probability that, in a random sample of 98 people from this country, 5 or fewer
are found to be left-handed, giving your answer correct to 3 significant figures. [1]

An anthropologist believes that the proportion of left-handed people is lower in a particular ethnic
group.

The anthropologist collects a random sample of 98 people from this particular ethnic group in
order to test the hypothesis that the proportion of left-handed people is less than 11%.

The anthropologist carries out the test at the 1% level.

(b) Determine the critical region for this test. [3]

5 Acompany needs to appoint 3 new assistants. 8 candidates are invited for interview; each candidate
has a different surname. The candidates are to be interviewed one after another. The personnel
officer randomly selects the order in which the candidates are to be interviewed by drawing their
names out of a hat. One of the candidates is called Mr Browne and another is called Mrs Green.

(a) Calculate the probability that Mr Browne is interviewed first and Mrs Green is interviewed
last. [2]

5 of the 8 candidates invited for interview are women and the other 3 are men. The chief executive
can’t make up his mind who to appoint so he randomly selects 3 candidates by drawing their names

out of a hat.

(b) Determine the probability that more women than men are selected. [4]

6 Use integration to show that the area bounded by the x-axis and the curve with equation

y=x—1)>*x-3)is % square units. [6]
7  In this question you must show detailed reasoning.

A circle has centre (2, — 1) and radius 5.

A straight line passes through the points (1, 1) and (9, 5).

Find the coordinates of the points of intersection of the line and the circle. [8]
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8 In this question you must show detailed reasoning.

Solve the equation 3cosO+8tan® =0 for 0° < 6 < 360°, giving your answers correct to the
nearest degree.

9  The equation of a curve is y = 24+/x — 82+ 16.

(a) Find %.

(b) Find the coordinates of the turning point.

(¢) Determine the nature of the turning point.

10 Fig. 10.1 shows a sample collected from the large data set.

BMI is defined as

mass of person in kilograms

square of person’s height in metres’

Sex Age in years | Mass in kg Height in cm BMI
Male 38 77.6 164.8 28.57
Male 17 63.5 170.3 21.89
Male 18 68.0 172.3 2291
Male 18 57.2 172.2 19.29
Male 19 77.6 191.2 21.23
Male 24 72.7 177.0 23.21
Male 25 92.5 177.9 29.23
Male 26 70.4 159.4 27.71
Male 31 77.5 174.0 25.60
Male 34 132.4 182.2 39.88
Male 38 115.0 186.4 33.10
Male 40 112.1 171.7 38.02
Fig. 10.1

6]

3]
3]
2]

(a) Calculate the mass in kg of a person with a BMI of 23.56 and a height of 181.6cm, giving
your answer correct to 1 decimal place.
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Fig. 10.2 shows a scatter diagram of BMI against age for the data in the table. A line of best fit has
also been drawn.

BMI against age in years
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Fig. 10.2
(b) Describe the correlation between age and BMI. 1]
(¢) Use the line of best fit to estimate the BMI of a 30-year-old man. [1]

(d) Explain why it would not be sensible to use the line of best fit to estimate the BMI of a
60-year-old man. 1]

(e) Use your knowledge of the large data set to suggest two reasons why the sample data in the
table may not be representative of the population. 2]

(f) Once the data in the large data set had been cleaned there were 196 values available for

selection. Describe how a sample of size 12 could be generated using systematic sampling so
that each of the 196 values could be selected in the sample. 2]
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11 A car is travelling along a stretch of road at a steady speed of 11ms ™",

The driver accelerates, and ¢ seconds after starting to accelerate the speed of the car, V, is modelled
by the formula

V=A+B(l—¢ """,

Whent=3, V=13.8.

(a) Find the values of 4 and B, giving your answers correct to 2 significant figures. [3]
Whent=4,V=145and whent =35, V= 14.9.

(b) Determine whether the model is a good fit for these data. [2]

(c¢) Determine the acceleration of the car according to the model when ¢ = 5, giving your answer
correct to 3 decimal places. [2]

The car continues to accelerate until it reaches its maximum speed.

The speed limit on this road is 60kmh ™" . All drivers who exceed this speed limit are recorded by a
speed camera and automatically fined £100.

(d) Determine whether, according to the model, the driver of this car is fined £100. [3]

END OF QUESTION PAPER
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