71.

87.

Possible values of X are 5, 6, 7, 8, 9, 10. (In order to have less than 5 of the granite, there would have
to be more than 10 of the basaltic). Xis hypergeometric, with n = 15, N =20, and M = 10. So, the pmf

of Xis

(10)( 10 J
x \15-x
=n(x; 15, 10,20) = ~_t——=
PO = hx y= Ao
15
The pmf is also provided in table form below.

x | s 6 7 8 9 10
p() | 0163 1354 3483 3483 1354 0163

P(all 10 of one kind or the other) = P(X = 5) + P(X=10) = .0163 +.0163 = .0326.

M 10 20-15Y. _(10Y(. 10
p=nm=152 =75 00 = | 222 s L2122 | - 9868; o= 9934.
N @) (20—1) (20]( 20) 7

uro=75%.9934 =(6.5066, 8.4934), so we want P(6.5066 <X < 8.4934). That equals
PX="T7)+ P(X=8)=.3483 + .3483 = .6966.

a. Fora twq hour period the parameter of the distribution is u = at = 4)(2) =38,

—3810
€ °  ~ 099

so P(X=10)=

~2 0
e 2

b.  Fora 30-minute period, at = (4)(.5) =2, s0 P(X=0)= =.135.

¢.  The expected value is simply E(X) = ar = 2.



5.
2 o 3
a. 1= ! f(x)dX=ka2dx=T ='—:>k—‘§-

-0

b, POSX<1)= [3xfde=4x ] =4=125.

L(1) =1 =.296875 .
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. PUsx<18)= [Ttrax=4r]

2
d P(X=15)=1- fs%xzdx%f]u=§(2)3—-;-(1.5)3=.578125.

16. ;
a. Since X is restricted to the interval [0, 2], F(x) = 0 for x <0 and F(x) =1 forx>2.

. -
For0<x<2, F(x)= I:%yzdy = %yil’o = % . Both graphs appear below.

Scatterplot of f{x) vs x

)
®
F(x)
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b. PX<.5)=F(5) =L =~ = 015625.
8 64

(g

P(25 <X<.5)=F(5)-F(.25)=.015625—.001953125 = .0137.
Since X is continuous, P(.25 < X< .5)=P(25 <X < .5)=.0137.

3

d. The75" percentile is the value of x for which F(x) =.75: %= 5= x=13817.

3 .
e. E)= [ x foydr=[x-gxtar=3 [ Pdr=4x"] =>=15. Similarly,

EX) = J:xz f(x)dx = _szz -3x’dx = ... = 2.4, from which V(X) =2.4 - (1.5)> = .15 and oy = .3873.
f. p+o=(1.1127,1.8873). Thus, P(u — 0 S X < pu + o) = F(1.8873) — F(1.1127) = .8403 —.1722 = 6681,

and the probability X is more than 1 standard deviation from its mean value equals 1 —.6681 = .3318.



33.

3s.

)
P(X <50) = P( -50—1;‘?_8) P(Z<1.83) = (1.83) = 9664,
48-46.8 B B B
P(X>48)= P(Z > _1*75_] = P(Z>0.69)= 1—D(0.69) =1 ~.7549 = 2451.

The mean and standard deviation aren’t important here. The probability a normal random variable is
within 1.5 standard deviations of its mean equals P(-1.5 <.Z < 1.5) =
O(1.5) — D(-1.5) = .9332 — .0668 = .8664.

P(X210)=P(Z2.43)=1-D(43)=1-.6664 = 3336.
Since X'is continuous, P(X> 10) = P(X > 10) = .3336.

PX>20)=P(Z>4)=0.
P(5<X<10)=P(-1.36 < Z < 43) = D(43) — D(—1.36) = .6664 — 0869 = .5795.
P(8.8-c<X<88+c)=.98,508.8—cand 8.8 +care at the 1* and the 99™ percentile of the given

distribution, respectively. The 99™ percentile of the standard*hormal distribution satisfies D(z)=.99
which corresponds to z = 2.33.

S0,8.8+c=p+2330=8.8+2.33(2.8) = c =2.33(2.8) = 6.524.

2

From a, P(X> 10) = .3336, so P(X< 10) = 1 —.3336 = .6664. For four independent se]ecnons

P(at least one diameter exceeds 10) = 1 — P(none of the four exceeds 10)=

1 — P(first doesn’t M ... fourth doesn’t) = 1 — (.6664)(.6664)(. 6664)(.6664) by mdependence =
1 - (.6664)" = .8028.



