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University of Texas at Austin

Problem Set # 5
Normal distribution.

Problem 5.1. Let Z be a standard normal random variable. Find the following probabilities:
i. P[−1.33 < Z ≤ 0.24]
ii. P[0.49 < |Z|]
iii. P[Z4 < 0.0256]
iv. P[e2Z < 2.25]
v. P

[
1
Z < 2

]
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i - Rft .33<2 so .
24]=D[ 250.24] - RIZE

- 1.33]

= # (0.24) - IOC- 1.33)
standard normal table

= 0.5948 - 0.0918=0.5030

In R : Phorm (0.24)
-

phorm (-1-33)=0-5030757
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R[Zs -0.49] +REZ >0.49] = 2.Plus-0.49]
=2*pnorm(-0-49)=0.6241339

Std normal tables : 2-0.3121=0.6242



iii. R[2450.02567--171/2/570256=0.4]

=R[-0.452<0.4]
=Pl[ ZEO .4] - RIZE -0.4]
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pl[ZEO .4] - ( t-p-ZEO.LI)
=L -R[26.4] - I

=2*pnorm(0.4) - 1=0.3108435
iv. R[e2Zc 2.25]=aR[2ZalnC2 -251]=R[ 2<0.5 -lnC2.25)]

Inis
- phormlo.si#logC2.25s)

strictly increasing - 0.6574322

v. PIE 'z< 2) = ?
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y = t.5-pnormco.si)
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2 - 0.8085375
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Problem 5.2. (10 points)
At the Hogwarts School of Witchcraft and Wizardry the Ordinary Wizarding Level (OWL) exam is typically

taken at the end of the fifth year. Based on hystorical data, we model the OWL scores as roughly normal
with mean 100 and standard deviation of 16.

(a) (5 points)
What is the range of scores for the bottom 15% of the OWL takers?
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XN Normal (mean = too, Sd- 16)

I

0.15~
site? 14×-100

g.norm
10.15 ,mean

= 100
,
Sd - 16) = 83.41707

OR

Std normal tables : 28.es = - 1.04

X

x
't
= 100 t 16 - f-1.04) = 83.36
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(b) (5 points)
What is the probability that a randomly chosen OWL taker has a score higher than 125?

Instructor: Milica Čudina

The raw score of 125 corresponds to
this score in standard units :

z,
125 - 100 25

=

16 16
= t

-5625

In the std normal tables : OI (1-56)=0.9406
⇒ answer : 1-0.9406=0.0594

OR

phorm (25/16)=0.05908512

OR
Phorm (125 ,mean-700 ,Sd

- 16
,
lower

.
tail- FALSE)

= 0.05908512


