STAT 3631/5631 Homework

Applied Statistics and Probability for Engineers

Montgomery and Runger

Assignment 5

Chapter 3: 15, 17, 23, 27, 29, 33, 35, 41, 43, 50.

3-15.

A)PX=2)=1/8+28+2/8+28+1/8=1

B)P(X >-2)=28+2/8+

OP1EX<1)=2/8+2/8+2/8=6/8=3/4

28+ 1/8=T/8

) P(X<-1orX=2)=1/8+2/8+1/8=4/8 =172

3-17.
a) P(X = 4) = 9/25

B)P(X £ 1)=1/25+ 3/25 = 4/25
Q) P2 <X < 4)=5/25+7/25=1225

d) B(X = -10) = 1

3-23

3-27.

Probabilities are nonnegative and sum fo one.

¥ = number of compenents that meet specifications
P(3{=0)=(0.05)(0.02)(0.01)= 000001

All probabilities are greater than or equal to zero and sum fo one.

P(X = 50 million) = 0.5, P(X = 25 million) = 0.3, P(X = 10 million) = 0.2

P(X=1) = (0.95)(0.02)(0.01) + (0.05)(0.98)(0.01)+(D.05)(0.02)(0.99) = 0.00167
P(X=2) = (0.95)(0.98)(0.01) + (0.95)(0.02)(0.99) + (0.05)(0.98)(0.99) = 0.07663

P(X=3)= (0.95)(0.98)(0.99) = 0.92160

3-20. |
D-.
1/8
3/8
5/8
7/8
1
a) PX<125)=7/8

B PX<22)=1
OP11=X<1)=

F(x)=

x<-2
—-2=<x<-1
—-1=x<0
D=x<l
I<x<2

2<x

78— 1/8=73/4

where

) PX=0)=1-PX<0)=1-58=38



3-33.

) x<10 |
102, 10<x<25]
Fx)= el
0.5, 25<x<50]

I 1. 50=x |

LS

where P(X = 50 million) = 0.5, P(X = 25 million) = 0.3, P(X = 10 million) = 0.2

3-35.  The sum of the probabilities 15 1 and all probabilities are greater than or equal to zero;
pmf: f1)=05f3)=03
A PX=31=1
LYPX=2)=035
O P1=X=2y=PE=1)=05
d)P(X=2)=1-P(X=2)=035

3-41. Determine E(X) and V{X) for random variable in exercise 3-15
p=EX)=-2f(=2)-1f(-D+0f(0)+1f(1)+2f(2)
= —2(1/8)-1(2/8)+0(2/8)+1(2/8)+2(1/8)=0
V(X)=-2"f(2)-T f(-D+0" fO+1 f)+2° f(2) - p°
= 4(1/8)+1(2/8)+0(2/8) +1(2/8) + 4(1/8) - 0% =1.5

3-43. Mean and variance for exercize 3-17

p=EX)=0f0)+1f()+2f(2)+3f3)+4f(4)
= 0(0.04) +1(0.12) + 2(0.2) + 3(0.28) + 4(0.36) = 2.8
V(X)=0"f(0)+1 f(1)+2° f(2)+3° f3)+4* f(4) — °
= 0(0.04) +1(0.12) + 4(0.2) + 9(0.28) +16(0.36) — 2.8% =1.36

3-50.  p=E(X)=350%0.06+450%0.1+550%0.47+650%0.37=565

V(X)= if[xr.}{x—,u]z =6875

fml

o=V (X) =82.92



