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7. Sup pos e that the IQ sco res of the people in a popula t ion can be model led by a nor mal dist rib u tio n with a mean of 100 and
a standard dev iation of 15.

(a) Fin d the pro por tio n of the popula t ion wit h IQ sco res of 130 and greater.

(b) Fin d the pro por tio n of the popula t ion wit h IQ sco res bet ween 90 and 120. Exp lain briefly if it matt e rs whether the end
poin t s (90 and 120) of this inter val are included or excluded from the probability calcula t ion.

(c ) Find the IQ sco re that repre sents the 99th percentile of the dist rib u tio n of IQ sco res in this popula t ion.
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Let the random variable Y repre sent the IQ sco re (in poi nts) of a person
sele cted equ iprobably (‘a t random’) from the popula t ion;

we use the model: Y ∼ N(100, 15).

We want: Pr(Y ≥ 130) = Pr(Y − µ
σ ≥ 130 −100

15
) (s tandardizing),

= Pr[N(0, 1) ≥ 2]

= 1− 0.9772 = 0.0228 −∼ 0.023;

i.e., about 2.3% of the popula t ion hav e IQ sco res of 130 and greater.

We want: Pr(90 < Y ≤ 120) = Pr(90 −100

15
< Y − µ

σ ≤ 120 −100

15
) (s tandardizing),

= Pr[−0.6
.

< N(0, 1) ≤ 1. 3
.
]

= 0.24750 + 0.40879

= 0.65629 −∼ 0.66;

i.e., about 66% of the popula t ion hav e IQ sco res bet ween 90 and 120.

Probability is repre sent e d by ar ea un d er a p.d.f.; becau se the re is
no are a associat e d with eit her end poi nt of an int e rval (or with any
in d ivi d ual value of a con tin uou s randon variable), it does not matt e r
whet her the end poi nts are included or excluded from the calcula t ion.

Let c be the requi red 99th percentile of IQ sco res.

We want: Pr(Y ≤ c) = 0.99,

i.e., Pr(Y − µ
σ ≤ c −100

15
) = 0.99 (st andardizing),

i.e., Pr[N(0, 1) ≤ c−100

15
] = 0.99;

. .. c−100

15
= 2.3263 so that: c =134.89 −∼135;

i.e., the 99th percentile of IQ sco res is about 135.
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