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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]
i, P[0.49 < | Z]]
J iii. P[Z* < 0.0256]
Jiv. P2 < 2.25]

Jv. P[L<?

L Pl co0.a¢1=TPLZ <0.9¥]1- PLZ¢-4.33]
- (’P (0.24) - @(‘*-%}

afandard noimad talele
=0.594% - 0.094¢ =0.50%0

In R: prom (0.9%)- profm (-1.33)= 0.50%03163

. TPlova<lzld=* @

\ / o494

-049 oM %

P[2<-04a]«PLZ>0M49] - 2-TP[Z <-04q]
= a*pndm(-o.‘*‘lﬁ 0.6244%%9
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XA ool taloles: & -0MAA = 0.62k %




we - ’I?[ZLV 0.0356] = TP[I Z| 5’{ 0.0256 = o.'-r]

=’|P[-o.q<z <o.'+:|
=P[z<ok)-P[ Z¢-0.4]

i Pz ] Plzow]

¥

~L p
- P[2 s04] - (A-P[Z 50.41)
= aTP[Z SO."\'] -4

= l*fPr\ovm(o.‘*\-‘L = 0.31084%5
iv. P[e2%<2.95)=TP[2Z < 0n(2.25)]=TP[ Z2<0.5-2n(2.05)]

= Pnom(o.s ¥ 9.03(&,25))
Strictly increasing =0.6614222

X —

Plz<ol* P[2>17-

- 05 +(1-PL2¢31)
= 4.5 - P[2¢0.5]
=4.5- Pnorm(o.s)

= 0.8085315
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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.
(2) (5 points) X ~ Normd® (meaw. =100 N 2d.216)

What is the range of scores for the bottom 15% of the OWL takers?

~* 2 r\xa (00

clnorm(O.lS,rv\Qow s ‘00,5A=k63 = %3 4130}

oR A
atd normad tablen 1 %g 5 =-4.04%

l

o* = 400 + 4G * (-1.0%) = B).D6
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(b) (5 points)
What is the probability that a randomly chosen OWL taker has a score_higher than 1257

The raw score of 125 Corresfonds to
AWr Acoe in Sandard Lt
_A35-lo 35 geap

Y 16
In Y2 std norma takles : @(4,55) =0.9406

@ =2 oanswer : 41-0 9406 = 0.0594
Phovm(ﬁlie\ = 0.0590854%

'Phonn (K’&‘S )qm.an= 400 )5A =16 7Qower .‘\‘al-\ﬁ CALS E-)
= 0.05408512

INSTRUCTOR: Milica Cudina



