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Version A

Lecture 24 Solutions

Solutions

Evaluate the improper integral

Solution:

First compute the integral from 2 to N and then let N approach infinity. Arrange your
work as follows:

teo ] : N 1
J ) dx lim J ) dx
2 3x N = o2 2 3x

= (_31x ;V)

N = +ea
lim

- N—}+m(_3N v 6)_ 6

Correct answer is: J dx =

Evaluate the improper integral.

+ = 17
J dx
6 12x - 12
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Solution:
=17 lim [N 17
dx = dx
6 12— 12 NowJd6 120-12
lim 17 N
= Inl12x — 121
Now 12 6
17 lim N
= Inl12x - 121
12 Nov 6
17 lim
- In(12N - 12) - In(60
B L )~ 1n(60))

—_—

So, the integral diverges.

Correct answer is: =

Evaluate the improper integral.

+ ==
J 9¢ ¥ dx
8
Solution:
+ = _x lim N .
I= Q¢ dx = 9¢dx
8 No+m= Jg
lim N
= -9 e_x
N+ = 8
= 96_8
8

Correct answer is: gg ~
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f(x) is a probability density function for a particular random variable X. Use integration

to find P(0 = X = 6).

1
7-x) if0=x=6

fxy={ 24
0 otherwise
PO=X=6)=
Solution:
6 1 2\ 6
( ) L T-nde= (5= )]
- 1(42-36)=1
24 2

Correct answer 1s: 1

The time interval between the arrivals of successive planes at a certain airport is

measured by a random variable X with probability density function

0.8¢798 ifx=0
S&x) =
0 ifx<0

where x is the time (in minutes) between the arrivals of a randomly selected pair
of successive planes. What is the probability that two successive planes selected

at random will arrive within 2 minutes of one another?

Solution:
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2
P(X<2) = JO 0.8¢~0-8%gx
2
_ e—O.Sx‘
0
= 1041
. -1 1
COI'I'CCt answer 1S: 16 +
c

The probability density function for a continuous random variable X is given. Find the

expected value E(X).
1
if5=x=7
Sx)=42
0 otherwise
EX)= ___
Solution:

The expected value of X is

E —Jw d—J7xd—x2|7
X) = N xf(x) dx = S 2 X—4 s

Correct answer is: E(X)=6

49 25
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