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(10 marks)

Mr. Presser charges his phone each day and keeps accurate logs of his phone charging time.
The time taken to charge the phone is normally distributed with mean ¢ = 55 minutes and
standard deviation o = 7 minutes.

Mr. Presser randomly samples 64 phone charging times. Let X be the distribution of sample
mean phone charging times for samples of size 64.

@) Describe the distribution of X. [3]
(b)  Sketch the likely distribution of X. [2]
J}
——t——t——t——1>X
50 52 54 56 58 60

(©) Describe the change of the shape of distribution X if:

(i) the sample size was to increase. [1]
(i) the number of samples was to increase. [1]
(d) Determine the probability that the total charge time is less than 55 hours. [3]
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2. (9 marks)
The velocity-displacement equation of a body is v? = w2(9 — x?2).

@) Without using trigonometric functions, show that the body is undergoing simple
harmonic motion. [3]

(b) Determine the

(i) period of the motion. [1]
(i)  maximum acceleration of the body. [2]
(iti)  least time taken to move between the two points x = 0 and x = 1.5 [3]
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(14 marks)

The movement of a particle is modelled in terms of x, the displacement in cm from the origin,
and t, time in seconds.

Given % = —9x, and that our particle was initially observed at the origin with a negative
velocity and travels 15 cm in one cycle:

@) Express x in terms of ¢. [3]
(b) Calculate when the particle is first 1 cm away from the origin. [1]
(© Calculate when the particle has travelled a total distance of 4 cm. [2]
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(d) Calculate how far the particle has travelled from t = 0.4 to t = 0.85, and hence the
average speed over this time. [2]

e) Calculate the displacement of the particle when it first has an increasing speed of
9.87 cmls. [3]

) Calculate the percentage of time the particle spends moving slower than 5 cm/s. [3]
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(17 marks)

A first sample of 50 pizzas has the weight of cheese recorded with a sample mean of
175.0 grams and a sample standard deviation of 13.4 grams.

@ Based on the first sample, calculate the 95% confidence interval for the mean weight of
cheese on a pizza. [3]

A second sample of 150 pizzas has the weight of cheese recorded and a 99% confidence interval
is calculated. The lower limit of this interval is 167 grams, and the width of the interval is 6.3
grams.

(b) Determine the sample mean for the second sample. [2]

(© Calculate, correct to 0.1 grams, the sample standard deviation for the sample of 150
pizzas. [3]

Page 6 of 7



A third sample of n pizzas has the weight of cheese recorded and has a sample standard
deviation of 13.8 grams.

(d) If the probability for the mean amount of cheese used differs from u by less than 2
grams is 96%, calculate n, the number of pizzas that need to have their cheese weighed.

[4]

The confidence intervals for each sample is shown below.

® ® Sample3

® ® Sample 2

® ® Sample 1

W (grams)

(e A student claims that “Sample 1 has a larger sample standard deviation than Sample 2
because the confidence interval is wider”. Comment on the validity of this claim.  [3]

U] Which confidence interval is most likely to contain the value for u? [2]
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