Worksheet Solutions
MATH 262 + Day 21

1. Let Z be a standard normal random variable.
(a) Draw a diagram that represents P(Z < 0.8). Then compute this probability.

£(x; 0,7) R: prorm (08, 0 1)

Areq = ©.78%
’ ot Phorm (O.%)

._/—/’

I o3 * Mathematica: CDF[NormIDis{-rikquion[]/ O.S]
P(2<0%)~ 0.728

(b) Draw a diagram that represents P(Z < c¢) = 0.4. Then find a number that satisfies this equation.
R: qhorm (O.ﬂ

Mﬁ-ﬂ\&Ma‘l‘l‘Ca: Iy\\/ersz, CDFD\JDMM( D]S+riku+ion[]/ O"*]

Area = OY

-

[
-0.2S3 AI\SWQ": cx "0,253

2. Let X be a normal random variable with mean 24 and standard deviation 2.

(a) Draw a diagram that represents P(23 < X < 25). Then compute this probability.

Area = 0.333 R'- Pl\orw\ (ZS/ 24, 7—) — Prorm (7—3, 24, 23

—C(’X} 24, ?‘)
Mathematica:  CDF[Novmal Dis ribution[24,2],25]

- CDF[NormlDFS‘*'ribuﬁon [2"(,’1]/ 23] // N

P(23 < X <25) » 0.333

(b) Draw a diagram that represents P(X > ¢) = 0.2. Then find a number that satisfies this equation.

Ri qnorm (o,g/ 24, 23

Area= 0.2 Qi—o.z

I ~ Mathematica:  Theerse CDF[ Normal Distribution 24, 2] 0 ‘Z]

Answer: C® 25.68
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3. What is the probability that a normal random variable is within 1.5 standard deviations of its mean?
Does this depend on the actual values of the mean and standard deviation?

N(u, ) N(o 1)
—
Pla-15e < X< pulse) = P(‘I.S < Z<15) = 0366 Area=| 0.%66
R’. f)r\orM (l,§> ~ prerm (—[,5) \,\_\’S\Q‘/M\:K:

Mothematica: CDF[Normel Distribution[ ], 1.5] = COF[Norwal Disteibution[],-1.5]

4. Suppose that a fair, 6-sided die is rolled 1000 times. Use a normal distribution to approximate the
probability that the number 6 appears between 150 and 200 times (inclusive).

Let X~ Bin (1000, 2) be the nmber of &5 rolled.

Thea E(X)= %2 ond o (X)= |22 11785,

Then X s approx]w«a+€17 Z’VNCOOO ll.8>_

&)
P(\SO ¢ Xe 2003 = POSO <z« 2003 = 0.919 Norma | a()f’foxihmﬁor\ o the biromia
B‘lf\om;o«( c‘fs*‘rljouh‘o/\ dl‘s*‘l’:b\ﬁ';o’\ B “jooo(” Qha,\
3ive5 0.9264S np 210  and n(i—f\) 210

CONTINO|TY (ORRECTION: P(H"(.S <2< 200S)= 0925

5. Let f(x) denote the standard normal pdf. Estimate f(1) using only the information in Table A.3 in
the text.

Table AR gives b(=) = J ) dx.  That s, £(x) = (%),
Thos: [ Bloy-3()  B(N)- (o4 3(o)-2(049) 0438 0.8381
\CO‘\ % z 0.0l ! 0.0l =T ooz T 0.02
0.0049
=" o002 0.245

Compar@ with the value ﬂ;\/e,n L)/ R’- dnorm (1\ = 0.24197
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6. Let f(x) denote the pdf of the N(, o) distribution. Show that the points of inflectionlieat x = u + o.

(Hint: differentiate twice with respect to x.)

L(XB = | e:(%M)/(zg—zB

£ a4, 6)

in#‘t ction
Po?rd's

(2w
(
| o) -l |
R O —
e e - T A
. \\ - ‘MI _M-L I 2 kA _ 2
f = S e Vaey v Lol S0y AT e
o iz (==
Q” X_O . l = M = T ( _ 31 = x- _ _~ _
(x— = R o (- = 0 = (X-m M=t = X=Mtc
I
Fur‘]’kerr\qore‘ WC;_} - { + o

‘(\_ concave M-S oncave M+G~  Concave
up doun up
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