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1. A netwasused to catch swallows so that they could be ringed and examined. The weights
of 55 adult birds were recorded and the results are summarised in the table below.

Weight (g) 14-19|20-21|22-23|24-25|26-29 | 30-35

Frequency 3 6 15 20 9 2

(@) For these data calcul ate estimates of
(i) themedian,
(i) the 33" percentile. (5 marks)

These data are represented by a histogram and the bar representing the 24 - 25 group
is 1 cm wide and 20 cm high.

(b) Calculate the dimensions of the bars representing the groups
(i) 20-21

(i) 26-29 (6 marks)

2. Thediscrete random variable X has the probability function shown below.

{L, x=1, 2, 3, 4,

P(X =x)=4% .

0, otherwise.

(@) Showthatk= (3 marks)
Find

(b) FQ), (2 marks)
© EX), (2 marks)
d) E(X*+2). (4 marks)
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A study was made of the heights of boys of different agesin Lancashire.

The study concluded that the heights of 13 year-old boys are normally distributed with a mean
of 156 cm and a variance of 73 cm?.

Find the probability that a 13 year-old boy chosen at random will be
(@ morethan 165 cm tall, (3 marks)
(b) between 156 and 165 cm tall. (2 marks)

The study also concluded that the heights of 14 year-old boys are normally distributed with a
mean of 160 cm and a variance of 79 cm?.

One 13 year-old and one 14 year-old boy are chosen at random.
(c) Find the probability that both boys are more than 165 cm tall. (5 marks)
(d) State, with areason, whether the probability that the combined height of the two boysis

more than 330 cm is more or less than your answer to part (c).
(2 marks)

A company offering a bicycle courier service within London collected data on the delivery
times for a sample of jobs completed by staff at each of its two offices.

Thetimes, t minutes, for 20 deliveries handled by the company’ s Hammersmith office were
summarised by

Tt =427, and Xt°=11077.
(@ Find the mean and variance of the delivery timesin this sample. (5 marks)
The company’ s Holborn office handles more business, so the delivery times for a sample
of 30 jobs handled by this office was taken. The mean and standard deviation of this sample
were 18.5 minutes and 8.2 minutes respectively.
(b) Find the mean and variance of the delivery times of the combined sample

of 50 deliveries.
(8 marks)

Turn over
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5. A College employs 75 teachers, of whom 47 are full-time and the rest are part-time.
Of the 39 male teachers at the College, 26 are full-time.

(@ Represent thisinformation on aVenn diagram. (3 marks)

(b) Oneteacher is selected at random to be interviewed by an inspector. Find the
probability that the teacher chosen

(i) worksfull-timeandisfemale,
(i)  works part-time, given that heis male. (4 marks)

(c) Threeteachers are selected at random to be observed by an inspector during one day.
Find correct to 3 significant figures the probability that

(i) all threeteachers chosen work full-time,

(i) at least one of the three teachers chosen isfemale. (7 marks)

6. A physics student recorded the length, | cm, of a spring when different masses, m grams, were
suspended from it giving the following results.

m () 50 100 | 200 | 300 | 400 | 500 | 600 | 700

| (cm) 78 | 107 | 165 | 221 | 280 | 339 | 352 | 356

(@) Represent these data on a scatter diagram with | on the vertical axis. (4 marks)

The student decides to find the equation of aregression line of the form | = a + bmusing only
the datafor m< 500 g.

(b) Giveareason to support the fitting of such aregression line and explain why the student
is excluding two of hisvalues.

(2 marks)
Y ou may use
¥m=1550, XI=119, XnT=552500, XI°=2869.2, Xml =39540.
(c) Findthevaluesof aandb. (6 marks)
(d) Explainthe significance of the values of a and b in this situation. (2 marks)

END
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