1. The speeds of cars at a certain point on a straight road are normally distributed with mean u and
standard deviation ¢. 15 % of the cars travelled at speeds greater than 90 km h~ and 12 % of

them at speeds less than 40 km hL. Find uand o.
(Total 6 marks)

2. After being sprayed with a weedkiller, the survival time of weeds in a field is normally
distributed with a mean of 15 days.

(@) If the probability of survival after 21 days is 0.2, find the standard deviation of the

survival time.
®)
When another field is sprayed, the survival time of weeds is normally distributed with a mean of
18 days.
(b)  If the standard deviation of the survival time is unchanged, find the probability of survival
after 21 days.
)

(Total 5 marks)

3. The weight loss, in kilograms, of people using the slimming regime SLIM3M for a period of
three months is modelled by a random variable X. Experimental data showed that 67 % of the
individuals using SLIM3M lost up to five kilograms and 12.4 % lost at least seven kilograms.
Assuming that X follows a normal distribution, find the expected weight loss of a person who
follows the SLIM3M regime for three months.
(Total 5 marks)

4, Bob measured the heights of 63 students. After analysis, he conjectured that the height, H, of
the students could be modelled by a normal distribution with mean 166.5 cm and standard
deviation 5 cm.

(@) Based on this assumption, estimate the number of these students whose height is at least

170 cm.
®)
Later Bob noticed that the tape he had used to measure the heights was faulty as it started at the
5 cm mark and not at the zero mark.
(b)  What are the correct values of the mean and variance of the distribution of the heights of
these students?
®)

(Total 6 marks)
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5. The fish in a lake have weights that are normally distributed with a mean of 1.3 kg and a
standard deviation of 0.2 kg.

(@) Determine the probability that a fish that is caught weighs less than 1.4 kg.

@
(b)  John catches 6 fish. Calculate the probability that at least 4 of the fish weigh more than
1.4 kg.
®)
(c) Determine the probability that a fish that is caught weighs less than 1 kg, given that it
weighs less than 1.4 kg.
)

(Total 6 marks)

6. A student arrives at a school X minutes after 08:00, where X may be assumed to be normally
distributed. On a particular day it is observed that 40 % of the students arrive before 08:30 and
90 % arrive before 08:55.

(@)  Find the mean and standard deviation of X.

®)
(b)  The school has 1200 students and classes start at 09:00. Estimate the number of students
who will be late on that day.
3)
(c)  Maelis had not arrived by 08:30. Find the probability that she arrived late.
(2

(Total 10 marks)

7. In a factory producing glasses, the weights of glasses are known to have a mean of 160 grams. It
is also known that the interquartile range of the weights of glasses is 28 grams. Assuming the
weights of glasses to be normally distributed, find the standard deviation of the weights of
glasses.
(Total 6 marks)
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8. Testing has shown that the volume of drink in a bottle of mineral water filled by Machine A at
a bottling plant is normally distributed with a mean of 998 ml and a standard deviation of
2.5 ml.

(@)  Show that the probability that a randomly selected bottle filled by Machine A contains
more than 1000 ml of mineral water is 0.212.

M)

(b) A random sample of 5 bottles is taken from Machine A. Find the probability that exactly
3 of them each contain more than 1000 ml of mineral water.

@)

(¢)  Find the minimum number of bottles that would need to be sampled to ensure that the
probability of getting at least one bottle filled by Machine A containing more than 1000
ml of mineral water is greater than 0.99.

(4)

(d) It has been found that for Machine B the probability of a bottle containing less than 996
ml of mineral water is 0.1151. The probability of a bottle containing more than 1000 ml is
0.3446. Find the mean and standard deviation for the volume of mineral water contained
in bottles filled by Machine B.

(6)

(Total 14 marks)

9. Tim goes to a popular restaurant that does not take any reservations for tables. It has been
determined that the waiting times for a table are normally distributed with a mean of 18 minutes
and standard deviation of 4 minutes.

(@)  Tim says he will leave if he is not seated at a table within 25 minutes of arriving at the
restaurant. Find the probability that Tim will leave without being seated.

@

(b)  Tim has been waiting for 15 minutes. Find the probability that he will be seated within
the next five minutes.

(4)
(Total 6 marks)
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