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-11×1-_{×fi¥É¥ .① Cal

⇐
•
f- (x ) 30

for all ✗

• f- (x)dx= 1

We see that
f- 1×130

because

030 and ¥70
for all

✗
.



Note that

J¥dx= florid ✗ = to +
C

=
- ¥ + C

There is an asymptote
at ✗= 0

so

when we integrate
we have

to define

✗

✗

Jfcxldx
= ⑨ fcxldx + § f- G)

DX

- ✗

- ✗

=] Odx + § dx

10

J - •

=j÷d×
I 0



This is an improper integral .
We have

J¥d×=¥•F¥g=to

¥÷←÷
=
1in i = 1in (¥

- (¥1)
s→x

Stx

1in ¥ -11¥,
I

=
-

s¥

= 0+1=1

We have shown
that f is a probability



① (c) P( 1111<-5 ) is defined as

5

Pll exes /
= fflxldx =p

0

"
since

f- (X) -0

^ whenK!-
¥:¥
IOCHWehauethat.pl#X-3--ffxdg--&?flxldx

= -3--11
= 1 - Is = I¥÷÷÷⇒÷⇒⇒



① (e) ✗

P( ✗ > 20 )=§fCx)d✗=§ dx

20

n

= !:[¥d× :¥%
.

¥:(÷);

= 1in (¥1 - f:-)
s→x

has

=¥:(
+ E) =o+±=±
]

area 42

so



Flt / = Jflxldx

.

Not that if
taro

then

t

Fltl ✗flx1dx=fgdx=0
However

if t >
0

, ,

t

Fltl = fnoflxldx
= fodx

+ §¥dx
⇒

10

t

= §¥zd×=
-¥1 ¥ -1¥

)

= 1-¥



Thus
,

Fit , = {
° it ten

1- ¥ if t > to

÷



( h )

E[×] =
✗ flxldx

✗

I 0

= f ✗ • Odx + J ✗ •¥ DX

⇒
10

t

✗

= §¥d×=¥, , !
d×

gtxdx t=%¥ 1in 101^1×11
, .

e-→ ✗

= 10 . 1in [In It) - lnliol] §
✗

the

The expected value gtf~5.gr#is infinite .



②
(a)

First we need f- 1×170 for all × .

So we need
c( 1- ✗430

for -12-11<-1

Note that
1-5>-0 ]→gµwhen

- I EXEI .

Thus we
need CZO

.

We also need f)fix
)d×=1 .

Since f- (×)={
ca - ✗

4 if
-1£ ✗
el

0
otherwise

we have
that ,

I

✗

fflxldx =/ c( 1- ✗
4d×=f¢ - c×4d×

- I

- ✗

- I

=c× -¥1!:-(c- :|
- fat :D



= 2C - 3- = 6c¥= ¥

Thus
,
we need 45=1 .

Thus,c=%
So
,

f- (×)={¥
-¥É - lexe ,

0
otherwise

^

② (b)

¥¥_÷



② (c) o

P (✗ so ) =
f- 1×1 dx

- I

= SO dx +
1¥ -3-4×4 dx

÷

= Ex
- ¥¥1? ,

= ( o ) - (&
til -41-117

= f- - I,
= I



② (d) 42

Pfl EX < Yz )=§f(x)dx
Yz

= { (&
-&x4d✗

= [3-4×-4×3]!i=[¥±-÷⇐i
]

- [71-11-11-15]

= 2g - to -13-4-4=6--4%2--4
= ,⑦



② (e)
' 12

Pflo I ✗ < E)
= Jflxldx
- to

=

Odx +
flxldx

- I

→

=

(x)d✗ = ¥
from 2d .



② (f)
+

IFlttfnflxldx]
E¥

If te
- l then

t

Flt / = £0 dx=o

If - 1st a- 1 ,
then

t
t

Flt)=lx)dx=§⇐,
- &x4d✗

= [2-1×-4×3]?=[¥t
-ft) - [-3-4+4]

= £+24T
- Its



If 1st , then

Flt /=flx)dx
t

I

=Odxt§(¥ -

3-yxydxtfodx-o-I-m-nt.EE
Thus

,

o

if te -1

Flt1={E+¥t - It if -ktel

1
if 1st



② (g)

0

if ts
- I

f- It / = { £+4T - It if -ktel

1
if 1st

r



② 1h1

EH]=÷×f¥dm.

=
✗ ' O d✗ + § ✗ ( f- - f- ✗4d✗

+ § X - O d✗

I

= f
,

(3×-7×3) d ✗ = &
¥ - &¥ / ! ,

= [I - ÷]
- [I - ÷]

= 0



③ (a) Let
X > 0 .

f- (×) = {
té
" if ✗ go

0 otherwise

Note that
✗ e-

✗ ×
> 0

for all
×

.

¥¥×>o

thus,
f- (x) > o

for
all ✗ .

Also
, 0

ffcxldx
-_ Sod ✗ + § ✗ e-

✗✗ dx

I ⇒ °
t

=
1in §xé*dx= 1in [

H e-
"

the

e-→ ✗ 0

=3



= 1in fé
"] ?

t → ✗

=
1in [ e-

✗ t
- fé
"" ))

e- →✗ I

= I -1in
étt

too ¥=ét
= I -0
←

= 1

Thus
,

f is a probability
density

function .



③ (b)

E [×] = f)✗ f- ( ✗ Id ✗
no

= § ✗ . 0 dx + § ✗ + ✗ e-
*
d✗

÷

= ✗ § ✗ e-
+✗ dx

fudv=uv-fvd@
Note thats*÷=÷÷÷÷÷÷÷÷"

=
- I ✗ e-

+✗

+ I f e-
"
d ✗

=
- I ✗ e-
*
+ IfIe-

* ) + C

=
- I ✗e-

✗×
- Iz e-
*
+ c



Thus,

E[x]=×§xé*dx
⇒ [ 1¥, ftxé"dx]
=× - I:[

t.ie#-I.e-*Jot--t-fi;gfEte-dt-f-.e-xt)-io--..-;::1--t-
¥,•[¥

- Iet]

¥2 about
¥¥"

this
one ?



=t[÷] -t.tl#z.te-tt--
÷ -¥÷÷*

= I -1¥,,
= f- - o

p f. e-Eso
as 1- →✗÷÷÷rule from

= ÷

Thus
,

C- [×] = f-



r

④ Since f is a probability

density function
we

know that

( it fcx ) 70
for all ✗

(b) f-a) dx =/

We can
use these two

equations

to find
a & b :

§,fC✗)d×= IE[x]-%
First emotion : ✓fw¥¥%✗

I = fflxldx = §(atbx4dx
- ✗

= (axtbg-xHI-at.bg
Thus at÷



Second equation :

3- = E =) ✗ f- Cxldx
- ✗ I

= § ✗ ( atbxldx =)
@ ✗ + bxYdx
0

f-1×1=0
} ° =4¥+b¥H .

or = E- + ¥

Thus, £a+¥b%
So we have

the following
linear system :

±÷'¥
¥1

§ Eqn 2



Multiply eqn ② by -2 and add

at f- b = I ←
Ean 1

tl-a-j-Y.I.gs/--Cz+-Etn4
So
,b

Plug this
into Eqn

7- to get
that

a= I -1-36=1
- ICE / =/- E-

= '%-

=¥=⑤

Thus
, g=?%



⑤ The bus arrival time is uniformly
distributed over a 30 minute time interval .

Let ✗ denote the amount of
time in

minutes that
we wait till the

bus arrives .

So the values of
✗ are

0 EX
£30 .

The uniform
density function

f- for ☒
is

given
by the

following graph .

¥É[
*µ.

#-¥f_
p twem÷¥

we wait0mi!
:(a) P(sext 11 )

= ffcxldx __§"Édx= E. ✗ Is
"

p✗
wait =

(11-5)--36-0=15 =0.2=2①
Wait

5min 11min

n-o://JE.Y.it/-hisarea



✗ 30

④ PIX > to ) = §Hxldx =# dx

= ¥ (30 - lo ) = ¥ =2-3=0.66-[266%0]

t÷¥→"É¥÷



⑥ Let ✗ be the time in hours that

it takes
to repair a machine and

f- 1×1 = {
±é±× ✗ so

0 ✗ < 0

be its probability density
function .

(a) Plot ✗
a- 1) = §Ee¥×d×

=±(÷⇒é±Y1i= - e-¥1 !

=
- e-

'
- f- E) =

=0.6!
263.29%
it

(b) PIX > 2)
= Sté

"

"dx=¥y, f±é±×d×:
= II. f- e-

"" Lt /=L:[ Eat- fé
#" 1)



= ¥:[ d- - ¥] = Ie - o
-

-④
do
I 0.367879J
I 36.89J


