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Continuous random variables



Normal distribution: some exercises

Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.
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Suppose X is a normal RV with mean 7 and variance 4.

fe0)

7 8
What is the probability that X > 87
Using the applet for normal distribution,

P(X > 8) ~[0.30854].
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Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

fx)
N n=7

6 7 s
What is the probability that 6 < X < 8?

P6<X<8) =1-PX<6)—PX>8)
=1-2PX > 8) (by symmetry)

~1-2x0.30854 =|0.38292 |.




Normal distribution: some exercises

Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

fe)

7

What is the probability that 4 < X < 97



Normal distribution: some exercises

Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

fe)

4 7 9

What is the probability that 4 < X < 97



Normal distribution: some exercises

Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

fe)

4 7 9
What is the probability that 4 < X < 97

P(4<X<9)=PX<9)—PX < 4)
~ 0.84134 — 0.06681 (using the applet)
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Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

fe)

For which value of ¢, we have X < ¢ with probability 90%7?
We want ¢ such that P(X < c) = 0.9. Using the applet for

normal distribution, we find ¢ ~[9.5631 |.
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Normal distribution: some exercises

Exercise 1
Suppose X is a normal RV with mean 7 and variance 4.

7;c % 7%c

For which value of ¢, we have [X — 7| > ¢ with probability 10%?
We want ¢ such that P(|X — 7| > c¢) = 0.1. Note that

01=P(X—-7|>c)=PX>7+c)+PX<7—¢)

=2PX >7+¢) (by symmetry) ,
therefore P(X > 7 4 ¢) = 0.05. Using the applet for normal distribution,

we have 7 + ¢ =~ 10.28971, hence c =~ | 3.28971 |.
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Normal distribution: some exercises

Exercise 2
Suppose X is a normal RV with mean y and standard deviation o.

fx)

95%

H—=2 H pt2

(Q If |X — p| < 2 with probability 95%, what is the standard
deviation of X7?
Let Z := (X — p)/o be the standardized version of X. We know that
095 = P —2 <X < i +2) = P(~2/0 < (X — ) o < 2/0)
=P(-2/0 <Z<2/0).



Normal distribution: some exercises

Exercise 2
Suppose X is a normal RV with mean y and standard deviation o.

fx)

95%

H—=2 H pt2

(Q If |X — p| < 2 with probability 95%, what is the standard
deviation of X7?
Let Z := (X — p1) /o be the standardized version of X. We know that
095 = P —2 <X < i +2) = P(~2/0 < (X — ) o < 2/0)
=P(-2/0 <Z<2/0).
Using the applet for normal distribution, we find 2/0 &~ 1.95996,

hence 0 ~ 2/1.95996 ~ | 1.02043 |



Normal distribution: some exercises

Exercise 3
Suppose X is a normal RV with mean p and standard deviation 3.5.
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Let Z := (X — 11)/3.5 be the standardized version of X. We know that
0.04 > P(X > 21)
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Let Z := (X — 11)/3.5 be the standardized version of X. We know that
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Let Z := (X — 11)/3.5 be the standardized version of X. We know that
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=P(Z> (21— p)/3.5) .



Normal distribution: some exercises

Exercise 3
Suppose X is a normal RV with mean p and standard deviation 3.5.

fx)

3.5 < 4%

<>
\ ’ ' x
1 21

@ If X > 21 with probability at most 4%, what can be said
about the mean of X7

Let Z := (X — u)/3.5 be the standardized version of X. We know that
0.04 > P(X > 21) = P((X — 11)/3.5 > (21 — 1) /3.5)

=P(Z > (21 —pn)/3.5).
Using the applet for normal distribution, we find

(21 — 1) /3.5 2 1.75069, hence 11 < | 14.872585 |
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