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Objective

Build the skills to answer exam questions on the normal distribution : prob-

abilities, inverse normal calculations and standardized z-values.

You must be able to:

 describe the shape of a normal distribution and use 68%, 95% and 99.7%
o find normal probabilities with the GDC
o use the inverse normal to find a value from a probability

r—pu ..
e use z = to find an unknown mean or standard deviation

[

1 Key knowledge and worked examples

B The normal distribution

X ~ N(p,0?) is bell-shaped and symmetric about the mean p. About 68% of values
are within 1o of the mean, 95% within 20 and 99.7% within 30.

you know you want GDC
a value x a probability normal cdf (lower, upper, u, o)
a probability a value = inverse normal (area to the left,
1, o)
a probability, but u or o [ or o inverse normal with N(0,1),
unknown then » — ©—_H
o

Worked example. X ~ N(20,3%): P(X > 23) = P(Z > 1) = 0.159.

Answer shapes: sketch the curve and shade the area first; it shows whether the
answer should be more or less than 0.5.

International Baccalaureate - IB Diploma - Mathematics: Analysis and Approaches - HL ¢ 4.4 The normal distribution @

@® exercises.lol exercises.com.cn



2 Practice

2.1 X ~ N(50,4%). Find P(X < 56). 2

2.2 X ~ N(50,42). Find P(46 < X < 56). 3

46 50 56

2.3 X ~ N(50,4%). Find k such that P(X > k) = 0.1. [3]

0.1

50 k
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3 Exam-style questions

3.1 The masses of apples from a farm are normally distributed with mean 150 g and
standard deviation 12 g.

130 150 165

(a) Find the probability that an apple has a mass of more than 165 g. 2]

(b) Apples under 130 g are rejected. Find the expected number rejected in a batch of
400. 3]

(c) The heaviest 5% of apples are sold as “premium”. Find the least mass of a premium
apple. 2]
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3.2 The times, T" minutes, that students take to finish a puzzle are normally distributed.
P(T < 20)=0.2 and P(T > 30) =0.1.

0.2 0.1
20 30
(a) Write down two equations in p and o. 3]
(b) Find p and o. 2]
(¢) Find P(T > 25). 2]
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