Statistics 1211 (4)
Professor Salzman
Homework#4
Solutions — Section 1

Chapter 4.3.28
a. P0sZs217)=®217) - ®0)= 4850

b, ©(1) - B0) = 3413
e D) - D(-2.50) = 4938

d. ©2.50) - B-2.50) = 9876

e. M(1.37) = 9147

£ P(-175<Z) +[1-PZ<-175)] =1 - d(-1.75) = 9599
g D(2) - B(-1.50) = 9104

h,  ©2.50) — ©(1.37) = .0791

=

1- D{1.50) =.0668

io P12 5250 )=P(-2.50 = £ 5 2.50) = ®(2.50) — B(-2.50) = 4876

Chapter 4.3.29
a. 9838 15 found in the 2.1 row and the .04 column of the standard normal table soc=2.14.

b. Pl=Z=c)= 291 = dic) =.7910 = ¢ = .8l
.. Pesd)=1l2l=1-Pesd)=PLZ=c)=Mc)=1-.121=8TM= c=117

d. P{-c=sZsc)=Mc) - D-<c)=Dc) - (1 -dc)) =2dc) - 1
== i) = 9920 = c = 97

e Plec=s|Z|)=016 = 1-016=9840=1-Plc=s |Z|)=P|Z]| =c)
=Pf-c<Z<c)=dc) - Di-c) =2Dc) - 1
== ) = 920 = ¢c=241

Chapter 4.3.36
g P(X<1500) = P(Z <3)= ®(3) = 9987, P(X = 1000) = P(Z>-33) =1 - ®(-33) = |
3707 = 6293

b. P{1000 <X < 1500) = P(-.33 < Z < 3} = ®(3) - ®{-.33) = 9987 - 2707 = 7280

c. From the table, dz) = .02 2 z = -2.05 < x = 1050 ~ 2.05{150) = 742.5 ym. The
smallest 2% of droplets are those smaller than 742.5 ym. in size

d. P{at least one droplet in 5 that exceeds 1500 ym) =1 - P(all 5 are less than 1500 ym) = 1
[(S9ETF =1 - 9935 = 0063



Chapter 4.3.37

a. P[{X=105)= 0, since the normal distribution is continuous;
BX=105)= MZ<02)=MZ=02)=Dqd0.2) = 5793;
PiX = 1053} = 53793 as well, since X 15 continuous

b. Mo, the answer does not depend on p or o For any normal pv, P{X-p| = a) =P(& = 1) =
PlZ<-1orZ=1)=20-1)=2(1387) = 3174

¢,  From the table, d¥(z) = .1% = 001 <+ z=-3.09 2 x= 104 - 3.0%35) = 88.55 mmel/L.
The smallest 1% of chloride concentration values are those less than 88.35 pmelL
Chapter 4.3.47
The stated condition implies that 99% of the area under the normal curve with n= 12 and o=
3.5 is to the left of ¢~ 1, s0 ¢~ | is the 99% percentile of the distribution. Thus c -1 =p+
i 2.33) = 200135, and ¢ = 21.155.

Problem 100 Page 179, parts a-d
a. Clearly fix) = LII The cdf is , for x> 0,
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[F(x)=0forx s 0)
Since I-'[:n}=f Fiydy =1, fix) is a legitimate pdf
b. See above
e. P(2sXs5)=FE®5) I-'[2}=1_]ﬁ_(1_1'5\|-_34"
81 | 36
d.  Eix) J‘ x fixhdx = JI' X —r,.'lx j‘(nq 4 [qum
= 32
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Problem 107 Page 180, parts a-c
a.

b. Fx)=0Oforx<-lor=1forx>2 For-lsxs2,

f‘{x}-ﬁ;@--.v-*}y-;[a; JP 1

27

¢. The median is 0 iff F(0) =.5. Since F(0)= 1L, this is not the case. Because 1l<.5, the
median must be greater than O



Problem 123 Page 182
B Fux) = P(— Lin(i-0)s .x] = P(n(l-U)z -dx)=P{-U =z ™)
A

= P@-‘ s]l-g - )= l-¢ EIEL’LEE Fylu)=u (U is uniform on [0, 1]). Thus X has an
exponential distribution with parameter .

1
b. By taking successive random numbers u,, u,, U;, ...8nd computing X == 10 ln(l -1 }

... we obtain asequence of values penerated from an exponential distribution with
parameter » = 10,



