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To obtain a standard normal distribution [also
called a “z-distribution”, you need to convert
X-U
o

your values to a Z value where Z =

Let’s look at the investigation on page 754

Suppose a random variable X 1s normally
distributed with mean # and standard deviation
o. For each value of X we can calculate a Z-
X

o)

value using the transformation: Z=

What 1s the mean and standard deviation of a Z-
distribution?

On your calculator use the X values:
1,2,2,3,3,3,3,4,4,4,4,4,5,5,5,5,6,6,7
Draw a graph

Find the mean and standard deviation



Use the transformation Z = X-p to convert the
o

X-values to Z-values

Now find the mean and standard deviation of
the distribution of the Z values.
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After “z-1fying” my x-values I get that our new
mean = 0 and our new standard deviation is 1.
[Hey! It’s as close to one as I need]

1- UaP Stats

What was the point of this? Well, for the
normal X-distribution we have the probability

. . | A(Mtj
density funct f: =~ e\ ©
ensity function of: f(x) - \/ﬂe

Now let x=z, £=0, o =1 to get the probability
density function for the Z-distribution

2
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e 2 for —w <7<

f ()= \/ﬂ

Our IB official formula packet has a statistical
table that starts on page 13. It looks like this:



Inverse normal probabilities (topic 6.1 1)

p=PF(Z=z) F
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And back 1n the day, before graphing
calculators, we used this table to find P(Z < 7)

[No one liked 1t. If they said they did, they were
not remembering well. ]



Now most people enjoy the convenience of just
using a graphing calculator.

CALCULATING PROBABILITIES USING THE Z-DISTRIBUTION

Since z is continuous, Ly

Pl <a)=P£ < a) this area is

PlZ<a) ~._
- “ 1 1 % T
and P(Z <a)= — e TF .
oo W AT
The table of curve areas on page §24 ) !

enables us to find P < a).

USING A GRAPHICS CALCULATOR TO FIND PROBABILITIES

Fora TI-83: To find P(Z <a) or P(Z < a) use normalcdfi—EY99, a).
To find PlZ Zza) or P(Z = a) use normalcdfia, E99).

Tofind Pla<Z<6b or Pla< Z <0b) use normalcdfia, b).

If Z is a standard normal variable, find:
a P(Z<15) b P(Z>081) ¢ P(—041< Z<067)

a P(Z < 1.5) . or P(Z < 1.5)
~ 0.933 | = normaledf{—E99, 1.5)
) i =~ 0.933

But we can also get this value from our
statistical table. Look on page 13 for 1.5 and
then go to the “0” column. Read the number.




Pl£ > 0.84) or Pl£ > (0.84)

=1-—-P(Z < 0.84) = normal cdfi().84, E99)
~ 1 —=10.79954 == ().200
~= (0.200 0 0.84

The table only gives Z < z for you would have
needed to rewrite. [It helped me to always draw
the shaded region to figure out what I needed.
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= P(£ £ 0.67) — Pl < —0.41)
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ar P(—0.4]1 < £ < (0.67)
= normalcdf{—0.41, (.67)
A= 0,408
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See page 757 #2 and #3

2 If Z has standard normal distribution, find using tables and a sketch:

a Pl£<1.2) b P(Z = 0.86) c P2 = —0.52)
d P£=-1.62) e Pl—0.86 < 2 < 0.32)

3 If Z has standard normal distribution, find using technology:

a Pz =0.837) b P(Z < 00614) c Plg = —L.a87h)
d  P(—0.3862 < Z < 0.2506) e P-2.467 < 2 = —0.6503)
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