Homework #5 Solution
ENCE 302 - FALL 2001
Due W, 10/17

Problem 1:
Textbook: 3-12
Define: D = damaged item,
A = shipment by air,
S = shipment by sea,
G = shipment by ground
(a)

P(D)=P(DNA)+P(DNG)+P(DNS)
=P(D| 4)P(4)+P(D|G)P(G)+P(D|S)P(S)
=0.05x0.2+0.1x0.5+0.15x0.3

=0.105
(b)
P(4| D)= P(DN4)_0.05x02 _0.010 _ 0.0952
P(D) 0.150  0.105
P(G|D)= P(DNG)_0.1x0.5 _0.050 0476
P(D) 0.105  0.105
P(S | D)= P(DNS) _0.15x03 _0.045 _ 0.429
P(D) 0.105  0.105
Problem 2:

Textbook: 3-13
(a) Sample space of odd integers is {1,3,5}

Probability of getting three = %

(b) Sample space no face card = {1 to 10 for each suit}. There are 40 possible

outcomes. The probability of getting a red ace = i

(c) Sample space = {52 possible cards minus 5}. There are 47 possible outcomes.
4-1 3
The probability of getting an ace =———=—
P v or getine 47 47

ENCE 302 — FALL 2001 1ofl © Assakkaf



Problem 3:
Textbook: 3-15

Pablew 3-15 | .
e T ‘ﬂthFﬂF: 1S
0.2 x=2
0.0 x=23
0.0 x=4
| 103 x=5
KW= 002 for  x=6
]ﬂl =T
101 x=8
01 x=9
x| Fx(x) fx(x)
2 0.2 0.2
3 0.2 0
4 0.2 0
5 0.5 0.3
6 0.7 0.2
71 0.8 0.1
] 0.9 | 0.1
G ! 0.11
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Problem 4:
Textbook: 3-17

-

-17.
Promﬂ;{i =4) = PXs4)-PXs= PN=02-02=0.
P(X=5) = PX<5-PXsd)= 05-02=03
PX <5 = 05
P(X < 5) = 0.2 B
PEJ#{X{_:T] = P(Xi?}—P(XEd,):{}.%—0.2—{16
P(X=27) = E.D—F(X{szl.(}—f}_r:(l?s

———
e ————————

Problem 5:
The PDF of the annual rainfall, R, of a city is provided in the following figure:

J&(r)

20 30 R
R (inches)

(a) Determine / that makes it a legitimate density function.

(b) Write a mathematical expression for its CDF, that is F(r).
(c) Find the mean and the median values of R.

(d) Find the variance, standard deviation, and coefficient of variation (COV) of R.
(e) Determine the skewness of R.

#%% SOLUTION ***
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Figure P3.7 can be estimated as
%x(s-o)xh+'(20—5)x:a+%x(30-20)xh =10

@ o hel

225
Thus, the PDF of R can be defined as

r, 0=rss

R=13

aii wpds 0= 0, 0 elsewheres

@ E(R)=l-‘n = jrfn (r)dr
K 5 1 ) 20 l 30 1 l ) .
B ;[{112.51-}&*- j{zz_s)i""'z.!{'ﬁﬁ“ﬁ =13.889 inch

The area under the PDF must be 1.0. Thus, the height / of the PDF diagram sh
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Since mean is the centroidal distance of the PDF from the origin, it can also be calculated as:

(2 1 By, (0, 1 inch
BR)= [2 p7) 5] [3’(5}[15“22.5] [“ z]"(z”zzs) (20* ) 13.889
atisfies Fr(tm) = 0.5. We can calculate the

4%  The median value, 7m, is the value of R that s
CDF of R as

FB(r)=2—12—5~r2, 0<r<s5

+a-Lr, 52r<20
22.5

=R

=Z+———1-r’ +—1-r, 20sr<30
9 450 75

Since Fp(5)= % and F, (20) = %, rm should be in the range of 5 to 20.

Using the corresponding CDF, we can show that

1 1
FR(?'.)=0'5 or §+?23rm=0-5 B D e T

'Median of r =r,, =13.75 inch

’@) The mode is the value of » with the highest PDF,ie,— fR (r)=0.
alue is any value between 5 and 20.

il

From Figure P3.7, it can be observed that the modal v

Determine the variance, standard deviation, and coefficient of variation of R.

Variance = Var(R) = °]‘(i" —pg) Sr(r)dr

}mj@- -13.889) (225 r

30
+ I(r - 13,339)2[— -—l—r + 1 = 47376 in”
Y

L]

1
Var(R)= —13.889‘(
ar(R) uj(” ¥\ 23

225 15

The variance can also be estimated by calculating the moment of inertia of the PDF about it

mean as
var(R)= -L[—-l—-)xS’ + l[-L]x 5 x[ls.ssg— 2, 5]! +]—(—~]—~—)x {13880~ 5) + (20-12.889) }+
36\225)° T 2\225 37°°) T3\225
(1 1 1 1Y
B 0-13.889+=x10| =13 = 47376 in
3.6(22_5)0%2 n.ijwx[z 8 +3x10) 13.786+33.590 = 47.376 in.
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The result is identical to the one obtained using Equation 3.14.

6.883
= ./ = in. R) = ——— = 0.496
O Var(R) = 6.883in. and Cov( ) 13889

(H Determine the skewness and skewness coefficient of R.

skewness = '](r—;.tn)’fﬂ(r)dr

!

0 . 11
- M e —r+— dr=+34278
+ mj;(jr 13.339)[ st s fr
34,278

 skewness coefficient = PYTTE .= Q.IQS

i

5 . 1 20 9 . 1 E 1
- J’(r ~13.889) (112.5 r}fr+ !(rwlj.#s ) [Ei_s}#

Problem 6:
Textbook: 3-28

Use the binomial distribution with the following parameter:
p=0.1

10

| h\l s |0=3 ]0! 3 =
0y L= )T = —=(0.1)}(0.9) =00574
) 3 JJP (1-p) TETARA

20 0 _ 00~ =01216

= .JI':-‘I}[-_]._ P}:U‘

-y

3y (1-p)p =(1-0D" 11=00387

(4) p: =01 =0001
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