Solution.
SeSsion 6.
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C) The prob. of at least fiftteen hours 1S 1-F(5)=Z
at least Mreecaﬁ SIX devices should be P—uncﬁbna{.
So it has binomial distributton.
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now we Know That: P (x)=x%2X.
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@3) Again use the Stiategy:

Fu(u)= plUugu) - plcosXsu) —— -Igu<d
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X £ —Arceasu X > ArccoS U

<u) = p(X ) Arccosu) + F("S ~ArCcoSM) =
== p(CoSX <u) ﬁw 7 4) rt s
) = Py (ArcesSu) = (-ArccoSu)

deA’I'Va/H'UC Pfom both side s :
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J1-u?

since Px i unform, = Px(s) = ﬁ
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Q4) The roots @l equokion ewill be real When A Yo |

Y% Y-2 Yo = (Y-2)(Y+1)30
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@5) ﬁCCOfd”g o Session’s & nores, we showld convert g

"'V  to Stondard o
ar ne. srmolq"d normdl r.y

a) PAX)>s})=p{lo y 5 for ¥
b= PIEZ0 5 Sotop. p ?72) =P (-5)=1-p(ro.83)

b) PL4<X<I6f - p {10 ,_
f { Z <l?°< éé_lq}g

—P{‘|<Z<I)=CPU)-CP(~
C X<BYy=p{xX-lo, 8_1o P -1 ) Pp(-
)P{ 8) ( 6‘ <_:,’_f: (# < 3'))‘ ('/3).
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Qé. P}eaSC chage A =12 to - there was a t4po.

—_—

a) piT N ~lpt -
PIT>2§ jl L e ®dt =e
b) we Should Com pute P{T?IO [T>9]

EGOQU.SSQ%( Memoryless Pm}pcna i~ /1S % to -
PIT>10-9)= P{T>1)

PATH < 1opiTeij=i- (1-€ 2)=e 2

R7) Fy(9=PLYy) = p(L9X<Y) =pXged)=Fx(e?)
we know that Fer exponential random Vaniable ol X we have:

Fx(x)_—_ l—e-’Ax (Frove it )

_ N
= Fyl(y)=1-¢

’ 5+e3
= W)= (Fyw)) - e
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Q 8 The number N of acceptable items is a binomial random variable so we can approximate it
with a Gaussian with mean pu = pn = 150(0.95) = 142.5, and a variance of 02 = np(1 — p) =
7.125. From the variance we have a standard deviation of ¢ = 2.669. Thus the desired
probability is given by

P{N > 140} = P{N > 139.5}

_ p N —142.5 iy 139.5 — 142.5
N 2.669 — 2.669

~ P{Z>-1.127}
1 —~ P47 & —1127}
1 — &(—1.127) ~ 0.8701.

Where in the first line above we have used the continuity correction required when we
approximate a discrete density by a continuous one, and in the third line above we use our
Gaussian approximation to the binomial distribution. We note that we solved this problem in
terms of the number of items that are acceptable. An equivalent formulation could easily be
done in terms of the number that are unacceptable by using the complementary probability
gq=1—p=1-0.95=0.05.
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