IB Math SL Notes			    INVERSE NORMAL DISTRIBUTION
Topic 6, Part 2 – Day 8

I. INVERSE OF STANDARD NORMAL DEVIATION
This is essentially working backwards.  You can find z when given P(Z < z) = k for a given value of k.
 You can use the tables, or in the GDC, 2nd VARS 3: invNorm(k)

Example:  find the value of z such that P(Z < z) = 0.7019, so we are finding the value for z for which the area under the standardized normal curve is 0.7019.


Examples (using GDC):  Find the value of z such that 
a) P(Z < z) = 0.7			b)  P(Z > z) = 0.637		c)  P(|Z| < z) = 0.637




We can also use a similar process to find the value of x such that P(X < x) = k by entering:  
invNorm(k, μ, σ)

Ex:  Find the value k such that P(x ≤ k) = 0.95 given that x is normally distributed with mean 70 and standard deviation 10.





Ex 2:  X is a normal random variable whose mean is 34.2.  It is found that 75% of X are less than 35.7.  Find the standard deviation of X.






II. APPLICATIONS OF NORMAL DISTRIBUTION AND ITS INVERSE:
1.  In 1972, the heights of Rugby players was found to be normally distributed with mean 179cm and standard deviation of 7 cm.  Find the probability that in 1972 a randomly selected player was: 
a)  At least 175 cm tall



b) Between 170 cm and 190 cm

2. A university professor determines that 80% of this year’s History candidates should pass the final examination.  The examination results are expected to be normally distributed with mean 62 and standard deviation 13.  Find the lowest score necessary to pass the examination.




3. The masses of potatoes from a consignment of potatoes are normally distributed with mean 237g and standard deviation of 31g.  Potatoes whose mass is greater than 300g are used for making French fries.  If 1000 potatoes are randomly selected, estimate the number of potatoes which could be used for making French fries.




4. Find the mean and the standard deviation of a normally distributed random variable X if 
P(x ≥ 50) = 0.2 and P(x ≤ 20) = 0.3








5. The lifetime of Superglow light bulbs is normally distributed.  It is found that 12% fail within 2000 hours and 5% continue to operate after 2500 hours.  Find the mean and the standard deviation of the lifetime of Superglow light bulbs.






6. Max’s customers put money for charity in a collection box on the front counter of his shop.  The average weekly collection is approximately normally distributed with a mean of $40 and a standard deviation of $6.  What proportion of weeks would he expect to collect
a)  Between $30 and $50			b)  at least $50



7. A student scored 70 for a science exam and 66 for a Geography exam.  If the class scores are normally distributed with a mean and a standard deviation for science of 60 and 10 and for Geography 50 and 12, 
a) in which subject did the student achieve a higher standard, and what percentage?




b) What percentage of others achieved lower marks in each subject?
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Find a such that:
a P(Z<a)=0922 b P(Z>a)=0342
¢ P(Z>a)= 0.005

Find a such that:
a P(1<Z<a)=0.12 b Pla<Z<16)=0.787
¢ Pla<Z<-03)=0.182

Find a such that:
a P(~a<Z<a)=03 b P(1Z| > a)=0.1096

Find the values of a shown in these diagrams:
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: EXAM-STHLE QU I0H

Regulations in a country insist that all mineral bottles that claim
to contain 500 ml must have at least that amount. ‘Yummy Cola’
has a machine for filling bottles, which puts an average of 502 ml
into each bottle with a standard deviation of 1.6 ml and follows a
normal distribution.
An inspector randomly selects a bottle of “Yummy Cola’.
‘What is the probability that it will break the regulations?
‘What proportion of bottles will contain between 500ml and
505ml?
95% of bottles contain between aml and bml of liquid where
a and b are symmetrical about the mean. What are @ and 57

The masses of lettuce sold at a hypermarket are normally distributed

with a mean mass of 550g and standard deviation of 25g.

a If alettuce is chosen at random, find the probability that its
mass lies between 520g and 570¢g.

b Find the mass exceeded by 10% of the lettuces.
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X ~N(30,6% and P(X > 40) = 0.115. Find the value of o.
X ~ N(u,4% and P(X < 20.5) = 0.9. Find the value of u.
X ~N(u, 6°). Given that P(X > 58.39) = 0.0217 and

P(X < 41.82) =0.0287, find 1 and o.

A random variable X is normally distributed with mean p and standard
deviation o, such that P(X < 89) = 0.90 and P(X < 94) = 0.95. Find u and o.

Lambert Adol

Jacques Quéte
(1796-1874),
Flemish scient

The mean height of children of a certain age is 136 cm. 12% of
children have a height of 145cm or more. Find the standard
deviation of the heights.

The standard deviation of masses of loaves of bread is 20g. Only 1%
of loaves weigh less than 500g. Find the mean mass of the loaves.

7 The masses of ca
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¢ EXAM-STYLE QUESTIONS
: 10 It is suspected that the scores in a test are normally distributed. 30% of students .
: score less than 108 marks on the test, and 20% score more than 154 marks.
a Find the mean and standard deviation of the scores, if they are normally

distributed.

60% of students score more than 117 marks. Does this fact

appear to be reasonably consistent with the idea that the

scores are normally distributed as above?

11 Due to variations in manufacturing, the length of wool in
a randomly chosen ball of wool can be modeled by a
normal distribution. Find the mean and standard
deviation given that 95% of balls of wool have lengths
exceeding 495 m and 99% have lengths exceeding 490 m.





