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0

Hence, given Y=y, Xis exponential with mean y, and so

E[X?| Y =y] =2

ELX] = E[X|I=1)(5) + ELx| 7= 2)(3) + Ex| 1= 3)(2)
= (2 + E[X))(.5) + (4 + E[X])(.3) + 2

Therefore,

E[X]=12
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Problems
1. P{0 <X <40} =1 - P{|X~-20]| >20} 21 -20/400 = 19/20

(D (@ Px=85) SEX)E5=15/17
(b) P{65 <X <85)=1-P{lx-75]>10}21-25/100

-

& 2
(c) Px E X /n=T75>5¢< . so need n =10
=1

25n

ir
3. I et Z be a standard normal random variable. Then,

'W

PI> X, /n=75/>5 ~P{|z| >n}<.1whenn=3
i=]

r

(a) Ps ZX,. > 15} <20/15

(b) P{Y X, >15,=P > X, >15.5

J20
= P{Z>-1.006}
~ .8428
C 50
J. Letting X; denote the i® roundoff error it follows that £ ZX -1 =0,
| i=1 -
(50 )
Var ZX EJ = 50 Var(X;) = 50/12, where the last equality uses that .5 + X1s uniform (0, 1)
\ i=1

and so Var(X) = Var(.5 + X) = 1/12. Hence,

P{‘Z Xl.\ > 3 } ~ P{ |N(0, 1) l > 3(12/50)”2} by the central limit theorem
= 2P{N(0, 1) > 1.47 = .1416

6. If X is the outcome of the i roll then E[X;]=7/2 Var(X;) = 35/12 and so

(79 ! 79
P<ZX*‘ <300\ = P ZXf <300.5}

h.i=] y . i"_-l

~ p{ N(O,]) < 3((;(;'5 ;;i%f ,,22) = P{N(0,1) <1.58} =.9429
X

y
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Let N denote the number of ducks. Given N=n, let J 15 ..., 4y D€ such that
' I = 1 if duckiis hit
" |0 otherwise

E[Number hit[N=n]= E| ) J,

= ZE[I,.] =n 1—(1-—-'9—] , since given

i=1 i n/

N = n, each hunter will independently hit duck i with probability .6/x.

0 / 6\10
E[Number hit] = » n/1-=| ¢7°6"/n!

n=0 \ n/
Bovs - 2.

Let [;= {1 elevatm? stops at floor . Let X'be the number that enter on the ground floor.

0 otherwise

N k
E\NI|X =k =iE[l,.|X=k]=N 1-(N“1) ]

= 1 = AN
N o [
. ZIj:N_N N - ) 10 10)f
i=1 o\ N k!

=N—Ne_w’w=N(l PR

57. E{ZN:XE] = E[N]E[X] = 12.5

58. Let X denote the number of flips required. Condition on the outcome of the first flip to
obtain.

E[X] = E[X | heads]p + E[x | tails](1 - p)
=[1+1/(1 =p)Jp +[1 + 1/p](1 - p)
=1+p(l-p)+(1-p)p

59. Let X be the number of flips required and use the hint.

E[X] = ZE[XIT =ilp""(1- p)+ E[X|T = 0]p’
= Z(z +E[X])p"'(1- p) +3p®
=Y ip" (- )+E[X]Zp‘ '(1-p)+3p°

Now solve for E[X].
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