Solution to Assignment No.3

4-9 a)P(X<2250r X>2.75)=P(X <2.25) + P(X>2.75) because the two events are
mutually exclusive. Then, P(X <2.25) =0 and

2.8
P(X >2.75) = j 2dx = 2(0.05) = 0.10.
2.75
b) If the probability density function is centered at 2.55 meters, then fy(x) =2 for

2.3 < x < 2.8 and all rods will meet specifications.

421 F(x) = [0.5xdx=28%|" =0.25x for 0 <x<2. Then,
0

0, x<0

F(x)=40.25x*, 0<x<?2

1 2<X

4-29. a) E(X) :jxloe‘l°<x‘5>dx.
5

Using integration by parts with u = x and dv =10e °*dx , we obtain
-10(x-5) |*

10

e

E(X):—xe’m(x’s)‘: + [e0dx =5 - =51
5

5
Now, V (X) = '[ (x—5.1)210e ) dx . Using the integration by parts with u = (x - 5.1)2
5
and
dv =10e °*9  we obtain V (X) = — (x—5.1)2e 29 [_f +2 j (x—5.1)e 109y .
5

From the definition of E(X) the integral above is recognized to equal 0.
Therefore, V (X) = (5-5.1)> = 0.01.

b) P(X >5.1) = [10e 0 Fdx = —e 9| =+ ~ 03679
5.1 '

40 0
4-38. a) P(X >35)=jo.1dx=o.1x| =05
35 35

40
b) P(X > x)=0.90 and P(X > x) = [0.dt = 0.1(40 — X) .
X

Now, 0.1(40-x) =0.90 and x = 31

_ 2
¢) E(X) = (30 + 40)/2 = 35 and V/(X) = % =8.33

4-45. a)P(X<1l)= P(Z < %)

=P(Z < 1.5)
= 0.93319



4-49,

4-59.

b) P(X > 0) = P(z > %) =P(Z>-1.25) =1-P(Z<-1.25)
= 0.89435
3-5
<
4
=0.38292

—2°5 7 <$} =P(-1.75<Z<1) =P(Z<1)-P(Z <-1.75)]

C)PB<X<7)= P( Z< 7;5j =P(-05<Z<05) =P(Z<0.5)-P(Z<-05)

d)P(-2<X<9)= P(

=0.80128
2-5
<
4
=0.54674
0.62-05
> —
0.05

e)P2< X <8) = P( 78 ; 5] =P(-0.75 < Z < 0.75) = P(Z < 0.75) — P(Z < -0.75)

a) P(X > 0.62) = P(Z
=P(Z>2.4)

=1-P(Z<2.4)
= 0.0082

b) P(0.47 < X <0.63) = p[0'47 -05 7 0-63—0.5j

<Z<
0.05 0.05
=P(-0.6<Z<2.56)

= P(Z<2.6)-P(Z<-0.6)
=0.99534 — 0.27425

=0.72109

¢) P(X < X) = P[z <X= O'SJ =0.90.
0.05

Therefore, XO‘.855 =1.28 and x = 0.564.
S 0.0026 — 0.002
0.0004

a) P(X > 0.0026) = P(Z

=P(Z > 15)
=1-P(Z < 1.5)
= 0.06681.

b) P(0.0014 < X < 0.0026) = p(0'0014_0'002 , 00026 —0.0ozj

<Z<
0.0004 0.0004

=P(-15<Z < 15)
= 0.86638.

0.0014 - 0.002 0.0026 — 0.002)
<Z<

o o
B P(_ 0.0006 <7< 0.0006].

¢) P(0.0014 < X < 0.0026) = P[

o o
0.0006

o

Therefore, P(Z < j: 0.9975. Therefore, 2%% =281 and s =0.000214.
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