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3.1 (95-%)7 -BIFY)

2) A fair die is labelled with two faces showing a [, two faces showing a 2, and two
faces showing a 3. The die is tossed lwice, and X, = the number on the top of the
die on the first toss, X; = the number on the top of the die on the second toss.

a) Find E[X,] and E[X]. (6%)
b} Find the distribution of Y = X; + X, and compute E[Y]. (6%)
c) Are X, and X; independent? Why? (8%)

[##]
P(X1,X,) X;=1 X, =2 X;=3 AR EN
X;=1 1/9 1/9 1/9 1/3
X;=2 1/9 1/9 1/9 1/3
X;=3 1/9 1/9 1/9 1/3
WS 1/3 1/3 1/3 1
(@)

E(X,)=E(X) =1x+2x3 + 3w =2

(b)
X, Xy Y=X#X, P(Xy,X,) Y PCY)  Y*P(Y)
1 1 2 1/9 2 1/9 2/9
1 2 3 19 C——> 3 2/9 6/9
1 3 4 1/9 4 3/9 12/9
2 1 3 1/9 5 2/9 10/9
2 2 4 1/9 6 1/9 6/9
2 3 5 1/9 4
3 1 4 1/9
3 2 5 1/9
3 3 6 1/9

E(Y)=4
(©

E(X1X2)=(1><1+1><2+1><3+ 2x1+2x2+2x3+3x1+3x 2+3><3)><%=4

coV( Xy, X, ) = E(X, X, ) —E(X)E(X,)=4-2x2=0 = X,, X,

3.2 (95 I-fiulfia )
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r+y D=x<l, 0=yp=l

Jlx, p)= {
Find the conditional probability P(2X <1| X +V <1).

0  otherwise

6. Let Xand ¥ betwo continuous random variables with joint density function

(7]
P(2X <1A X +Y <1)

P(2X <X +Y <1)= PO Y <1)

f(x,y)dydx = Ll:O .[yt:(x +y)dydx

4
P(2X <1AX+Y<1) 5/48 5
P(zxgjstl): P(X+Y <1) =]/3 =%

3.3 (959477 -f1 &)

y ¥z BIL

(1) 3 Cov(x,y)~

(2) 3k Cov(x,z)-

(3) K Var(x+y) e

(4) K Var(x +y +082) -

(5) KCov(+(x+y+z), L{x+yD-

3.(20%)F BN x , v, 2, Var(x)=2 , Var(y)=3, Var(z)=6, p(x,y)=05, Hx,

(7]
cov(Xx,y)
var(x)./var(y)

p(xy)=

var (ax+by)=a’var(x)+b®var(y)+_2abcov(x,y)
X,y BT < cov(xy)=0 < p(x,y)=0
cov(ax,by)=abcov(x,y)
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cov(x+y,z)=cov(x,y)+cov(y,z)

(1) cov(xy)=p(x,y)yvar(x)var(y) = 0.5x 2 x /3 =1.2247

(2) xzHt = cov(x2z)=0

(3) var(x+y)=var(x)+var(y)+2cov(X,y)=2+3+2x1.2247 =7.4495
4)

var(x+y+0.8z)=var(x+y)+var(0.8z)+cov(x+y,0.82)
=7.4495+0.8° x6+0=11.2895

()

COV(X+Y+2Z,X+Y)=COV(X+Y,X+Yy)+cC0oV(Z,x+Yy)=var(x+y)=7.4495

cov(%(x+ y+2),5(x+ y)) =1ixlcov(x+y+2z,x+y)=75var(x+y)=0.6208

3.4 (95-%1 -ffia )

5. Let X and Y betwo continuous random variables with joint density function

j'l'ry}rjdx [I-::rr:.‘l'}_::l
' 0 otherwise

What is the marginal density function of Y7

(1) 2y (2) 2y° (3) »? (4) 2y (5) 4y

(=]

f(y)=.[ f (x,y)dx=I£4xdx=4x%x2‘f =2y

3.5 (9547 - [ [d )

9. The following table gives the joint probability distribution, f{ X, Y), of two
random variables X and Y.

X
0 ! 2 3
0o 0l 0.2 0 0
1 02 0.25 0.05 0
Y 2 0 0.05 0.05 0.025
i 0 0 0.025 0.05
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{ a ) Find the conditional expectation E(X|Y).
{ b ) Find the variance of X.

(7]

(@)

(b)

3.6 (9547 -[W[d)

E(X[v)

var(X)=E(X?)-[E(X)] =1.675-0.975* =0.7244

Y=0 Y=1 Y=2 Y=3 RS
X PX)  xp(x) | pX)  xp(x) | p(X)  xp(x) | p(X)  xp(X) | pX)  xp(X) Xx3p(X)
0 |0.100 0 |0.200 0 |0.000 0 |0.000 0 |0.300 0 0
1 0200 0.2 |0250 0.25]0.050 0.05 |0.000 0 0500 05 05
2 10.000 0 |0050 01 [0050 01 [0025 0.5 0125 025 05
3 |0.000 0 |0.000 0 0025 0.075]/0050 0.15 |0.075 0.225 0.675
0300 0.2 [0500 035 [0.125 0225|0075 02 [1.000 0975 1.675
02 2
—=—whenY =0
3 3
035 7
——=— whenY =1
05 10
0.225 9
— —=— whenY =2
0.125 5
02 8
———=—whenY =3
0.075 3

for D=x<1

elsewhere

(a) Find E(X).
( b ) Find the median of X.

10, The probability density function for the random variable X is given by

£(%) = mx(1-x)

€D
B T (X) = (1) 7 x =
E(x ) = Me :%
WY )

(@)

©2006 [ i
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E(X)=.|'xf (x)dx = ::OGXZ (1- x)dx=6j‘;o(x2 - xa)dx =6(%x3 —%x“)

(b)
[ t0ix=1 = 6(1x-5x)[ =3MI-2MI=} = 4MI-6M?+1=0

= 4MJ-6M?+1=(2M7+2M,-1)(2M,-1)=0 = M, =

e

N

3.7 (950517 -47)

1. Suppose that the pair (X, V) is uniformly distributed over three points (0,0}, (0,1) and (1,0)

(1) Are Xand Vindependent? (2%)

() Find E(X ~2J7 +4) 3%)

(Y Find Cov( X, V) (5%)

L]
(x,y) Ha -

A
y

1

=<V

(0,0 1

A f(xy)

1oy
m

1 (lx 1 oax1 1 1 1
j><:0J‘y:0f(x’y)dydle = Ix:ojyzoadydxzﬁ-[x:o(l_X)dXZEXEZ:L

1
= m_z
1)
f(x)=[,f (xy)dy=[ " 2dy=2(1-x)
f(y)=0 f(xy)de=[ 3 2dx=2(1-y)
f(x,y)=2=f(x)f(y)=41-x)1-y) = X,Y }HEF
(2)
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E(X?—2uY +4)=_ [, 52(x -2y +4)dydx
= i=0|:2X2(1_X)_4X§(1_X)g+8(1_X)j|dx

! 2 3 8 3
:jx0[8—8x+2x - 2X _5(1_)()2}1)(

—8—4+g_3_§xz
3 4 35
:E
10
®3)
2 1
E(X)=[ 2x(1-x)dx=1-===
()_[XZOX( X) dx 373
1 2 1
E(Y)=],,2y(1-y)dy=1-2=3
1 1-x 1 2 1 2 1 1
) o
1 11 1
X,Y)=E(XY)=E(X)E(Y)=—-Zx==——
cov(X,Y)=E(XY) ()()12 5"

3.8 (95-1%17-f-)

2. Let X and ¥ have the joint probability densily function
/(x.y) { W Osysx
. y) =
' 10, otherwise
(1 Tind E[}'rﬁ.' = x), the conditional mean of ¥, given X = x.(5%)
(2y Find Ele]" = y¥), the conditional mean of X, given } = v.(5%)
(3 Find g the correlation coelTicient of X and V. (10%)
[##]
(1)
E(Y|X =x)=[_ ye*dy _Lyee
y=0 5
2

E(X[Y = y)= |7 xe"dx=—xe”

x=y _I:;yeixdx =yel+e? =7 (1+y)

(f:x, g'=e* = f'=1 g:_efx)

e G Ry YD 5736 1



3)
J=[7 (XY =y)dy=[" e (1+y)dy={-e ~e (14 y)}[ =

1

)= ji E(Y[X =x)dx= j::oaxze’xdx = —% x2e ™ + j::o xe Xdx =1

(f—; 2 grze—x — f'ZX, g:_e_xj

o0

E(Xz) = j;oj::y x%e *dxdy = j;';o(2+ 2y + yz)e’ydy = {—e’y (6+4y+ yz)} = 6

o0

E(Y?)= [0, ye oy =[ ey = {7 2+ 2y+y* )| =2

E(XY)=j;i0j:iyxye‘xdxdy=j;°:0y(1+ y)e‘ydyz{—e‘y(3+3y+ yz)} =3
ax—\/E =6-2% =2
=\/E(Y2)—[E(Y)]2=\/2—12=\/§
Oy =yJE(XY)-E(X)E(Y)=+3-2x1=1
_ Oxv 1 _i
O'XO'Y \/_\/— \/_
3.9 (94-ZF[-5ry)
3. Consider the following probability density function:
J(x)=kx, 0<sx<2,
=k(4-x), 2sxs4,
=0, otherwise.
What is the variance of X' ?
(A) 13 (B) 23 ©) 1.0 (D) 4/3 (E) 5/3
[##]
ARkl
[f(x)dx=1 = jkxdx+jk4 x)dx=4k=1 = k—z
2 4
X3 x> X
X )= [xf (x)dx j xdx+ (4 x)dx 120+ ?_E]ZZZ
2 2 @ 1,2 (e x*) 14
E(X ):jx f (x)dx j dx+j (4—x)dx = EO+(?_EJ2:?
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3.10 (94 [J\ EW‘”I)

f(x>=9—9’—‘-, e

What is the value of m such that P(X z2m)=P(X <m)?
(A) 1.8383 (B) 2.0 (€)2.1213 (D) 2.3333

4. A continuous random variable X has the probability density function

(E) 2.6667

[##]
P(X<m)=P(X2m) =

mp _ 32 2|m 213
ngdx_jmgxdx = x‘o_x‘m

3.1 (94-ZF[-2¥H)

6. Let X; and X5 be dislributed according to
X} 0<x,sx s1.
What is the correlatlon coefficient between .X| and X3 ?
(A) 0.35 (B) 0.4 (C)0.45 (D) 0.5

(E) 0.55

(]

X ) = ..';:oj.:::oledxidxz =

Wl

E(X,)= jxlzzoj:;()ZXdeldx2 =

E(Xf) - J.;:OL;Z:OZdedexz =

Nk ok W

E(Xzz) = fi =Oj:2=02x22dxldx2 =

5 1
E(X, jx Oj 2x1x2dxldx2—Z
_ E(X,X3)—E(X)E(X,)

= _1
JE(xX2)-[EC)TVE(XE)-[E()T VE-3x3V3-3%F 2

3.12 (94-ZK|AFHT)
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57 3-8 [l




7. For the multivariate distribution
k
e 20, v20,
f{x,}’) (l+x+y)’ X y
What is the value of k& 7
(A) 12 (B) 14 (C)16 (D) 18 (E) 20

(#E]

© oo -5 © k ) k
Jy:ojx:ok(1+x+y) dXdy:ijOZ(1+y) dy=E=1 = k=12

3.13 (94-ZR| YY)

9. Let X be uniformly distributed between a and » and symmetric about zero with variance 1.
What is the value of a* +5*?

(A)2 (B) 4 ©)6 D)8 (E) 10
(7]
1
j:kdx=1 k(b—a)=1 k=m
J':kxdx=0 = g(bz—az)zo = {a=—/3 = a’+b’=6
j:kXZdX=l K(b3_a3)=1 b=\/§
3

3.14 (94-ZR| YY)

10. A certain type of light bulb has an output known to be normally distributed with
mean 2500 end footcandles and standard deviation 75 end footcandles, What is
the lower specification limit such that only five percent of the manufactured bulbs
will be defective?

(A) 2369.45 fc (B)2376.63 fc (C) 2383.33 fc
(D) 2389.78 fc (E) 2396.66 fc

[#=]
ﬁ?ﬁjﬁ:‘ﬁﬁﬁ'l #=2500 ~ =75~ %=~ a=0.05 ~ fEEg R

ﬁ,?& 2=-1.645 » X =+ 20 =2500-1.645x 75 = 2376.63

3.15 (94-%[&_?}??)
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11. The Rockwell hardness of a particular alloy is normally distributed with mean 70
and standard deviation 4. Suppose a specimen is acceptable only if its hardness is
between 62 and 72, What is the expected number of acceptable specimens among
the nine randomly selected specimens?

(A) 5.099 (B) 5.333 (C) 5.667 (D) 6.018 (E)6.333

(i)
WS p=70 ~ o'=4 ~ 5 < B 5 62 - 72 - ok -
BERY © 2 =2 D=2 2,22 =08

P(-2<2<05)=0.6687

n=9x0.6687 =6.0183

3.16 (94-ZF[A-e¥)

12. An assembly consists of three components placed side by side. The length of each
component is normally distributed with mean 2 inches and standard deviation 0.2
inches. Specifications require that all assemblies are between 5.7 and 6.3 inches
long. On the average, how many assemblies will pass these requirements?
(A)0.416 (B) 0.456 (C) 0.516 (D) 0.556 (E) 0.616

(%]
ﬁfj’%;’}ﬁﬁl: U=2x3=6 0 =+0.2"x3=0.3464 ~ %=~ g ffit% 5.7~ 6.3~ P o
) , 57-6 6.3-6
HpapE oo oz, = =-087 ~ z = =0.87
i - 2, 0.3464 Y 0.3464

P(—0.87 <z< 0.87) =0.6157

3.17 (94-ZR[ -1 &)

2. A certain type of aluminum screen that is 2 feet wide has on the average one flaw
in a 100-foot roll. Find the probability that a 50-foot roll has no flaws.
(10 points)

(7]
_ et (05) e

XL F AR =058 ~ P(X)== m="—1

Ae™*

P(x=0)= o

=e%% =0.6065

©2006 [ RIS (D 573-10 fI



3.18 (94-ZF[ -1 & )

6. Let the random variables X and Y have the joint p.d.f.
f(x,y)=x+y, O0<x<],0<y<]l.
=0 elsewhere.

[a] Compute the variance of X. . (5 points)

[b] Compute the correlation coefficient of X and Y.

. (5 points)

(%]
)=ly-oleoX(x+Y) dxdy— CE()=E(X)-—

( ) J'yoj ?(x+y)dxdy =

)=fy-alicoy (xy) ey =

(@)
5 7 7 11
var (X)=E(X*)-[E(X)] =55~ 55705 = 1ag

(b)
1 7 7 1
o) =B ) - E BN =5 1570

_ Oxy -1/144 1

Coyoy U144 11144 11

3.19 (94-=Z -39k

2. Let X and Y have E(X) = E(Y ) = g and ¥ ar(X) = V ar(Y') = o*. Moreover, X and ¥ are
independent. What is the covariance between X'+ Yand ¥? (10%)

(#E]

cov(X +Y,Y)=cov(X,Y)+cov(Y,Y)=0+var(Y)=o?

3.20 (94-Z -l g )

(105) ¥EBm A HREGFEATTOIAB TR » 2473 K % 058 BEA$100007% » 39440
BFR REMKS1000T « RIFIL D A HRENOFEITENER  FETEREA OB ERL01% -

RIRHMERCY - KB—1HTEASEMAERE -
[i)
A AL X 7
©2006 [ S ERMCEGT D
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$10,000x0.1% + $1,000 x 6% = x><(1—0.1%—6%) = X=$74.55

3.21 (94-Zp1-27 7))

L M X A EFEI#@pdl)s

x/2, D<x=]

f(x) = 2. 1=x=2
B-x)/2,2<x<3
0, H 16

(a) (10 %) 4% i R 3t 5B ek #(c.d.f) »
(b) (7 7)) s X A ¥ Ml E(X) -

(]
(@)
J'Xlxdx=lX2 0<X <1
X xdx+ [ Sdx=-1+1X, l<X<2
F(X)=], f(x)dx=1"
1 1 2
[iixdx+ [Ldx++[ 1(3-x)dx=1-1(3-X)?, 2<X<3
j;%xdx+j12%dx++j23%(3— x)dx =1 M
(b)
2_q 3(3%-22 3_ 93
j dx+j X= dx+j3x3—xd 1,21, ( )—3 2_3
6 4 4 6 2

3.22 (94-=p1-7 7 )

2. AR M X K pdfh f(x)-
(@) (5 %) = Bua T R A X a) pdf » k4L BH hofTie kA 47 o
fix)=(1-Kk*, x=0,1,2, ...

(b) (10 %) K ££(a) 49 f(x) 4 ¥ £ # & $4 (moment generating function) »

(]

(@)

%(1—k)kx — (1K) [L+ K 4K +---]:(1—k)x(1_1k) -1

1+k' +k? +---=ﬁ PUfEiF s k<1

©2006 [ RIS (D 57312 I



(b)
1-k

E(e™)= S (L-k)k" =(1—k)[1+(ket)l+(ket)2 +--}:m

x=0

3.23 (94-1577-%5%)

3. (+/\45> : #/NE7547) Let the random variable X have the p.d.f. fix) = /6, x = |, 2, 3,
and zero elsewhere,
a.  What is the distribution function for X7
b. What is the mean of X?
¢.  What is the variance of X7

[##]
(a)
0, X <1
X 6, 1<X <2
F(X)=21(x)= zz, 2<<x<<3
1, X>3

EE X = 123F'”}F"F( NEER -

(b)

J'xf x)dx=1x1 $+2x% +3x—=ﬂ=1

(©
( ) [x*f (x)dx=1"x% +22>< +32><__ﬁ—6

()~ £{x?)- [0 -6 - (3 -3

3.24 (94-5) -i%H )

2) (a) State the probability distribution of a Binomial random variable X with
paramelers n and _'.,'1 What are the mean and standard deviation of X ?  (4%)

(b) State the probability distribution of a Normal random variable with mean T
and standard deviation . (4%) |

(¢) When and how a Binomial distribution is well-approximated by a normal
distribution ¥ ot uiiioee o (8%) 0 o :

(d) Let X have a Binomial distribution with parameters n =150 and p=0.60.
Approximate the probability that 82 < X <101. (6%)

(]

©2006 [ RIS (D 57313 I



(@)

P(x):%px(l— p)™",  E(X)=np, var(X)=np(1l-p)

(b)

(©)

ffF : p—>0, n>ow, np=4

n!

P(x)= x!(n—x)! Pr(i-p) = \/W—p)\/ﬂ

(d)

p=np=150x0.6=90, o =./np(1-p)=+150x0.6x0.4=6

P(82 <X SlOl)i P(82—0.5£ x<101+0.5)

_ F,(81.56— _. . 101-56— 90) = P(-142<7<192)

3.25 (9417 -f1 &)

1. Assume that you are given the following joint density function,

: | Bzy, 0€2<1,0<y<z
1(z,v) _{ 0, otherwise

" 'A. (10%) Please find E(X).
B. (10%) Please find V(X).

(#E]
(@)

1 rx 1 4
E(x)=szojyzox(8xy)o|yo|x:IX:OLb(zxzd)(:g

(b)

E(X?)= le:oj;:o X (8xy)dydx = [|_ 4x*x*dx =

ols

2
3

wr(x)=(x?) [0 -2 (¢ -2

©2006 [ RIS (D 57314 |1



3.26 (94-1%7 -fiulfiaa )

— AR AR — A E SRR EE K RE @ Bk AR RER @K -
(1) BRI K& 21 (Sample space) ™ (5 %)
(2) % & X Ap F it MR -
'Hf.:t (a) X'z M B BR &K% (pdf) e (54)
LRI XAMEMELN)-, (5 4)
() P(X =135+ }-‘ (5 %)

(#E]
M)

S ={+,_+'__+,———+,...}

)

-
—~
pas
|_\
w
&)
N—
|_\

+
7\
N |-
N—
w

J’_
VY
N |-
N
(2]

|
N |-
N[
Nl

+
N |-

w|r

3.27 (94-I=-HT)

2. (15 points)

(A). What is the probability that none of the 140 students are born on October

10" ?  Assume all 365 days are equally likely.

(B). A six-sided die is tossed repeatedly. How many rolls on the average does it take
for all six sides to have appeared?

(C). Suppose you have a sample data set consisting of 1{) observations. If the value of
the smallest observation is decreased by 1 unit, how of the following will change:
mean, median, mode, and why?

(]
GV R T N - T T R 1 E L A R R Sl
X a—A 140
180 b (x0)=28 e ws 06813
365
e R R | -
(B) [WHEFE[AS 7 53! - HUfyst p SRS o F VRN

©2006 [T HF I 4D 573-15 1



(X)_1+1+1+1+1+1
" 6/6 5/6 4/6 3/6 2/6 16

o sy L e sy .

3.28 (94-P 1)

3. (10 points)

(A). Suppose that Y, is Binomial(n, p,) . Show that
(4 ‘”Pl]"1 _ (¥, =np,)’ + r; ~np,)’

npy(1-p,) np, hp,

Where V, =n-Y, and p, =1-p,

(B). The random variables X and Y have joint density

Syy(x,y)=3xe™"”

a. The marginal distribution of X is?
b. The conditional density of ¥ given X is?
c. The conditional probabilities Pr(¥Y<2 | X=3) is?

(7]
(@)

1,1 1 1 _np+n(l-p) 1

np, np, np n(l_ pl)_ nzpl(l_ pl) _npl(l_ pl)
(Yz—npz)zz(n—Yl—n(l— pl))z=(—Y1+np1)2=(Y1—npl)2

(Yl - np1)2 n (Yz B npz )2 _ (Yl - np1)2 n (Yl - npl)2 _ (Yl - np1)2
npl npz npl npz npl (1_ pl)

(b)
2&%@%7& x>0 ~ y>0ElfJ§ET[ﬁi'ﬁf¢ﬁjﬂi ’ fX'Y(x,y)?i{?ﬁ%ﬁ%ﬁﬁ%@ﬁ@(ﬂ

-3x

f (x)= J':Sxe‘x(a*y)dy = ex

—-X(3+y)
f(y|X =x)= frloy) 3 T2 _gzgen

fi () e¥/x

P(Y <a|X = x):_[oa f(y|X = x)dy=.[0a3x2e’”dy=3x(1—e’ax)

= P(Y<2|X=3)=3x3(1-e?>°)=9(1-e")

©2006 [ RIS (D 573-16 fI



3.29 ( 94-?'?4\-@“*??)

6. If ¥ has an exponential distribution, show that

P(Yzt+T|Y 2T)=P(Y >1). (10 points)

(]
TR PSR R
f,(y)=4e*, y>0,1>0
ll
P(Y2T)=["2e"dy=e’T, P(Yxt)=e™
P(Y2t+T Y >T)=P(Y 2t+T)=e """

prag

-

P(Y2t+T 2 Y2T) T

P(Y2t+T[Y >T)= (Y >T) =

3.30 ( 94-?*-@‘??)

7. The pd.f ofthe random variable X 'is given by

i forD<x<4

f)=4{x

0 otherwise
Find
(a) the value of k; (4 points)

(b) P(X < -}) and P(X >1). (6 points)

(]
(@)

dx=4k=1 = k—1
4

J‘o\/_

1
X2

j dx ijde kT

Nl

4
=4k
0

(b)

©2006 [T HF I 4D
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11 1
P(X <%)=J.OﬂdX=%X2 . :%

a1 1t
P(X >1):Ilde=%X2 \ :%

3.31 ( 94-5‘“*‘\-@“??)
A random variable X has its probability density given by

8.
28xe " forx>0
fx =1 |
0 otherwise

where F>0. Show that for this distribution

1 |« .
(a) u= EJ_; ; (7 points)

() o* =%(1-%; . (8 points)

(]

(@)

u=E(X)=[" x2Bxe ¥ dx = —xe ¥ : +jfe‘ﬁx2dx - jfe‘ﬂxzdx

Hilio f =x,g'=2px" = f'=1g=—-e”

1 = [Te M dx=["edy - []12 =jg°jg°e’ﬂ"2e’ﬁy2dxdy=j:j§e_ﬁ(xz+yz)dxdy

x 9
"ﬁJ X=rsing, y=rcoséd [ J= 2; g;
o

singd  coséd

rcosd —rsing|” dxdy =|J[drdé = rdrdg

0 oo —B(x2+y? oz 2 o _p2(¢in o _pr2 T
12=["[ e Ay )dxdyzjo [Z e’ rdodr = [ "re”" (j'oz d@)dr:%;zj’o re ”" dr:E

= 1=7 = —i—l\/z
Nag T M4 2\

(b)

o0

1
o B

) ape L

H il ou=£x%, du = 28xdx

oyt 8 b

©2006 [t AEHE R (D 573-18 1



3.32 (94755 (47)

with an average of 0.5 per minute. What is the probability that in

a. one minute there will be at least 2 customers? (6 %)

b. three minutes there will be less than or equal 10 2 customers? (6 %)
¢. five minutes there will be exactly 3 customers? (6 %)

3. A restaurant manager wants to know the pattern of customers’ amrival. Based on past

experience, it is assumed that the number of customers per minute follows a Poisson distribution

(=]
lxe—/l
x!

FIAZSIE T =05 (/153D P(X)=

(a)
PRSI =05 ( M/153E)
0.5%¢%%0  5le0°

P(x>2)=1-P(x=0)-P(x=1)=1- o g - 00002
(b)
PAAZSIP : A=05x3=15 ( */353¢#h)
15 1.5%e7°
P(x<2)=P(x=0)+P(x=1)+P(x=2)=e"°+1.5e° + =0.8088
(©

bILAZSIE 0 A=05x5=25 ( */555)

2.5%7%°

P(x=3)= =0.2138

3.33 (947 %)

1.

The starting salaries of individuals with an MBA degree are normally distributed with
a mean of $40,000 and a standard deviation of 5,000, What is the probability that a
randomly selected individual with an MBA degree will get a starting salary of at least
$30,000?

A, 04772
B. 09772
C. 0.0228
D. 0.5000

(#E]

X B '7:7}f‘ 4 =40,000 + o=5,000

S 30,000-40,000
- 5,000

©2006 i ARy (B D 573-19 FI




S 30,000-40,000 _
B 5,000

P(X 230,000)=P(z 2}:0.9772 (fi#)
IR EP(-2<2<2)=0.95 o Ff BT -

3.34 (947 Ay

9. Which of the following is a characteristic of a binomial experiment?

A. Atleast 2 outcomes are possible
B. The probability of success changes from trial to trial
C. The trials are independent '
D. All of these answers are corect.
(2]
= n! n-x
X EBZ il tn s p » P(X)=————p*(1- x=0,12,...,n
Fi53f PP =S P P

(A > n21= =PFx=0x=1
(£ p FEnHES

(B)E p W ﬁjgf

©)fFs » :E'_’IE?FEIEJ%T’EJ]"

(D)%%

3.35 (947 iy

10. The function that defines the probability distribution of any continuous random
variable is

Normal function

Uniform function

Both the normal function and the uniform function are correct,

Probability density function

UOw

(#E]
(D)

3.36 (947 {5

13. If the correlation coefficient between X and Y is equal to 1, then

Covariance between X and Y is greater than 0
Covariance between X and Y is equat to 1
Covariance between X and Y can be any real number

Y ={(X)

SOm»>

(#E]
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cov(X,Y)

=————2=1 = cov(X,Y)= >0 E(A
P o\ Oy ( ) Ox Oy E(A)

3.37 (947 M%)

14. A campus program evenly enrolls undergraduate and graduate students. If a
random sample of 4 students is selected from the program to be interviewed
about the introduction of a new fast food outlet on the ground floor of the
campus building, what is the probability that all 4 students selected are
undergraduate students?

A.0.0256
B: 0.0625
C.0.16
D. 1.00

(7]

]
£ CESIPE C n=4 0.5\P(X):C;‘px(l—p)"_xzﬁ(O.S)A

P(x=4)=05"=0.0625

3.38 (93-3;7:‘ EW’FII

5. Given that E(X+4) = 10 and E[(X+4)° ] = 116. What is the standard deviation of X7

(A)4 (B) 8 (C) 12 (D) 16 (E) 20
(%]
E(X +4)=E(X)+4=10 E(X)=6
E|(X +4)° |=E(x?)+8E(X)+16-116 E(X?)=52

oy =\/E(x2)—[E(x)]2 =526 =4

i

ox—\/E X +4) } [E(X +4)]" =v116-107 =4
(35T BB K )

3.39 (93-;%—%5[{_75‘???)

6. The probability density function of a random variable ¥is f{y)=4k7y’, for
1 < y <. What is the value of £?

(A) 0.5 (B) 1.0 (C)1.25 ol (E) 2.0

©2006 [T EF I D 573-21 )



3.40 (93-FFE[A-%vay)

7. Arandom variable X has a binomial distribution with mean 6 and variance 3.6.
What is the probability that X = 4?
(A)0.1059 (B) 0.1268 (C) 0.1493 (D) 0.1625 (EY 0.1842

(=]
X 852 550 np=6 ~ np(1-p)=3.6 = p=04,n=15
15! jan a1
X =4)=——-0.4"0.6"=0.1268
P( ) 41111

3.41 (93-ZF|A-F¥Y)

8. One of four different prizes was randomly put into each box of a cereal. If a
family decided to buy this cereal until it contained at least one of each of the four
different prizes, what is the expected number of boxes of cereal that must be

purchased?
(A)6.33 (B) 7.33 (C) 8.33 (D) 9.33 (E) 10.33
(7]
T =X+ Xy Xy + Xy » BX S ERET TR 5 X i = 234 ’E”:E';
| —LPER i e LB  EREOTN G T X > Xg » Xg o X T BIER SR g - 4
% . %F{fjﬂiﬂiﬁlj’}gﬁl o pRljF=
1 1 4 1 4 14
. == =2 E(Xy)=—=2, E(X,)=—=2
B R I

3.42 (93-FFE[A-%vay)
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9. Flaws in a certain type of drapery material appear on the average of one in 150
square feet, If the Poisson distribution is assumed, what is the probability of at
most one flaw in 225 square feet?

(A) 0.375 (B) 0.417 (C) 0.462 (D) 0.509 (E) 0.558
€D
et (15)e™S
Xt b =25 g p(x) Al e

150 X! X!

P(X <1)=P(X =0)+P(X =1)=e™*+1.5e° =0.5578

3.43 (93-ZF|A-F¥AY)

10. Let the random variable X have an exponential distribution with density function
S(x)=2e"", for x > 0, and the random variable ¥= 1~-¢*  What is the
variance of ¥?

(A) 0.0833 (B) 0.1056 (C) 0.1424 (D) 0.1839 (E) 0.2061

(7]
®© —AX —AX _ 1 _1
E(Y):j0 (1—e )/Ie dx—joudu—2
Hir u=1-e*, du=2e", ue(0)

E(Y?) =y (1) 20 = [udu =

var(Y)=E(X2)-[E(X)] =%—(%} =é=0.0833

3.44 (93-ZF| YY)

11. If the moment-generating function of Xis A (@O ={1-072, fort <1, what is the
variance of X7

(A)1 (B) 2 (€)4 (D)6 (E) 8

(]

3.45 (93-ZF| I &)
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Find f(y|x). . (10 points)

I. Given the joint p.d.f. f(x, y)=6(1~-x~—y)for 0<y<l-xand x> 0.

(]
f (x):J':X f(x, y)dy:jéfXG(l— x—y)dy =3(1-x)’

f (y]x)= f(xy) 6(1-x-y) 2(1-x-y)

f(x)  31-x  (1-x)

3.46 (93-FFE[A-JIf&)

2. Find the variance for the continuous variable ¥ with p.d.f.
@ f)=set.
(b) f(y)—ﬁ.v{l—:v), O<y<l, . (5 points)

(5 points)

(#E]
(@)

Y)=[ yieldy+ [ yiedy = [—%(1— y)eyj: + G(u y)e‘yj
E(v?)=]
=(%(2—2y+ yz)eyj

var (Y ()[E ]

0

io y*1edy + jgo y*LeVdy

—(%(2+2y+ yz)ey]

0

o0

=1+1=2

0

—00

(6)
=ISV6y<1—y)dy=(2ya_ s y4]

1

3 6
E(Yz):‘[;yZGy(l_ y)dy :[E y4 _gySJ _9

0

wit)=(r?) LT =5 (] -4

3.47 (93-FE[ &)

3. Evaluate the following expressions:

5)". . (10 points
(1o 05" q10poime

k=0

©2006 [ 15 AFF I CHHED
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(7]

X 2 CFS3fE : n=10 ~ p=05 -+ P(X)=CJp*(1-p)" =X—!(o.5)”

E(X)= %k( 10 ](0.5)10 —np=10x0.5=5

o \10-K
i
L (10 10! (L0 °
gok(m—k]( 2N kzokkl(m k)! (05) kXOSkzl k-1) [9 (k- 1)]!(0'5)

=10x0.5 0.5) =10x0.5=5
JZoJ'[ —J]( )

3.48 (93-=F[ A& )

5. The net profit of an investment is normally distributed with a mean of $10,000 and

a standard deviation of $5,000. The probability that the investor’s net gain will

be at least $5,000 is . (10 points)
(]
X By 'Jj": Sl ¢ 4£=10,000 ~ o =5,000
X>5 000 = 5000 10,000 =-2 1—%—0975
5 000 2

(b | P(-2<2<2)=95% VASER 2 « )

3.49 (93-FE[A-JIf&)

6. If X is a random variable with mean 100 and standard deviation 35, find a number

¢ such that the probability that the random variable X deviates from mean in

the ¢ 1s at least 0.86. . (10 points)

(%]
WIS u=100 ~ =35
P(SOO—CSX <500+c)=0.86

p[ ¢ —c X =500
35 35

c
<—|=0.86=P(-1.4758<7<1.4758 %
g |om-pluamssisLa) (i)

= £=1.4758 = €¢=35x1.4758=51.65

3.50 (93-FF[ - f-)
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3. RAufSE RS RS AR » R | NG | (R B ARk 0.1
R BIRE G 2 BER) (RIBR S B S EUR AR L0y » 35
(OE 1 (TRAETERS 3 ROEEAYEEE © —(5%)
()58 | (IREELE 2 W2y BIEHIHE ? (5%)

(2]

TSR 0 A=01 (/Fp)~ £(T)=2e", t>0
D

P(2<T <3)=[;0.1e " dt =—e**|’ =0.0779
)

P(T>2)=[;01e"dt=—e*|" ~0.8187

3.51 (93-E [ 1559k

—.(5%) BAMBRBTRLEAR  FHRETFE » ZHRUMEINE - 50— AR BE6E%D
BAE4F ER 4 ReHMEL S ?

(7]
R . 1 Ny n-x o! 1X 26*)(
X BL= Afoifel i n=6 ~ p=2 P(X)=Cip(1-p) _x!(6—x)!(§j (5)

1\ 2Y 4 60
=4)=C8|Z| | S| =15x—=—
P(x=4) C“(s] (3] 720 729

3.52 (93-Z P 1-5Ey)

Z. (10 9) B RECP)HBRELAX T -

P=S [®(x))-1]- K e™7 [D(x2)-1],

£+ S =miE,
K =M #1%,
R =#] %,
T =% #3870,
X2=x- 6 TV,
c =RReHREE,
e =2. 71828,
O(x1), D(xz) = R3THRE F o ek 3L

3% S=47, K=50, T=0.50, R=0.10, 6=0.40, x;=0.10 » 3 H i sbek & & 4 (P) 644K 47

(]
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X, =% —oTH2=0.1-0.4x~/0.5 =-0.1828
fi% ©(x)=0(01)=053%8, ®(x,)

P =5[@(x) 1] ke [0(x,)-

— ©(-0.1828) = 0.4275

1]=47[0.5398-1] - 50e ****[0.4275-1] =5.60

3.58 (93-=f1-7 7 )

1 AFHM6 4% 0 #3130 2 - flaf i BARNEE  FUARLS -
(1) B4 ¥4 ARBE L - PAUB)=0.6 « P(A)=03 > £ P(B)

Q) fa s EH AR REELET A —BAXRHFRAZ -

(B) B0, 1ER—$ u> RAITA u A AN ZMA 3 045 B BREM B B -
(4) a[0, 214z M EE » KRBT AR | M E -

(5) B N(O, DIk AR N 1] REMEA » REXAFHBHAGRE -
(2]

(1) = P(ANB)=P(A)P(B)

P(A)+P(B)=P(AuB)+P(AmB) = O.3+P(B)=0.6+0.3P(B) = P(B)z%
@ 5= HrI -

Iaﬁr*fﬁ,gmfl»q S IREE8 YA I BT SRR 10 57 6 -

=

¥

[

(3) ' OR AL -
(4) 23 FTTH -

2°2 4
1.1 1
P(x+y<1)=[ [ f(xy)dydx==] X)de=gxo=2
(x+y>1)=1-P(x+y<1)= _%:g
() Z= FrIH
A K0T S SRR+ PPl BT~ D R

il n=11 ~ p=0.5 X ,Jjj/\%—k}\g@
P(x26)=(GF 4O 4G+ 4G £ 05" - 1020 2

3.54 (93-EfI-7 )
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2.8 AR RAEAKOARESHAH 0032002 AFLEAKREERIFALSRRK K
WMARBOHAERTAIHARBABE -8 9)

i)
X X VBT FT S AT LR )

X, F= ,gmfl =3+ p,=0.03

X, 857 ZES3 PR ny=3 ~ p, =0.02
P(X, + X, =3)=P(X, =0)P(X, =3)+P(X, =1)P(X, =2)
+P(X,=2)P(X,=1)+P(X, =3)P(X, =0)
=(0.08°x0.97°)x(0.02° x0.98°) +(3x0.03' x 0.97% ) x (3% 0.02* x 0.98")
+(3x0.087 x0.97")x (3% 0.02" x 0.98” ) +(0.03° x 0.97° ) x (0.02° x 0.98°

3.55 (93-=f1-7 7 )

3. a@EA{(xy)|0=x<10,10-x<y=<14- x}ﬂﬁﬁ-*!&éﬁgﬂﬁs(x Y) e
(1) KX, )& j.pdf - 5 %)
(2) £ Y 8 mp.df - (7 %)

(]
@)

BEDEE > 5 f(xy)=m, 0<x<10,-x<y<14-x

—

[ maydx =1 = mj;°(14—x+x)dx=140m=1 - mzﬁ

OB ER ECT (X y)=—=, 0<x<10,-x<y<l4-x

)

10 10 1 1
=f(x,y)dx=["——dx=—
y) J.O (X y) = 140 X 14

3.56 (93-1&1-%7)

= . (15%)BE A4 1000 (784 » Hepg 100 fizc%E - SarEaH 20 (B E 2N
FEIRRS : & X Forhlitte 20 frR 4 ir R AW -
(1) KX ZHEEIEC -
(2) kit 20 (B4 REE 6 (i a9 ? (maww.s}zmzmﬁt)
(3) X ZiE USRI BOR ?
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(7]
@)

N ciey
ST 0 N =1,000 + §=200 + n=20 + P(X)="202—, x=012,..,n
n

)
P(x =6)= L
2
®)
P2 ESIEREN) s n=20 p=%=0.2 ~ P(X)=Cyp*(1-p)"", x=012...,n
P(X = 6):%(0.2)6(0.8)14 =0.1091

3.57 (93-1&1"-fif &)

(1) Suppose a certain mutual fund has an annual rate of return that is approximately
normally distributed with mean (expected value) 5% and standard deviation 4%.
What is the probability that your 1-year return will exceed 10%. (From Table of the
Standard Normal Distribution, arca under Z=2.5 is 0.4938 and Z=1.25 is 0.3944)

() 0.0062  (b)0.1056  (c) 0.5062  (d)0.6056

(]
X &T'j,”fﬁg\;}m; 1=5% ~ c=4%
10% — 59
P(x 210%)=P[z ZZTM=1.25)=o.5+o.3944=o.8944
0

3.58 (93-1%1"-fif & )

(2) Suppose that X is a random variable for which E(X)=1, E(X*)=4, and E(X*)=10.
Find the value of the third central moment of X ?

(7]

E[(X —y)ﬂ: E(X®-3uX? +3u*X — 1)
=E(X?)-3uE(X?)+34°E(X)- s’
=10° —3x1x4+3x1*x1-1°
=990

3.59 (93-1%9" -G )
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3. What outcomes are in the event “A fair coin is to be tossed until a head comes
up for the first time”? Find the probability of that happening on an
even-numbered toss.

(]
H,TH,TTH,TTTH, ...

M55 p=05~ P(X)=p(l-p)" =(05)"

P(xg.@[’ﬁg&\'f)zP(2)+P(4)+---=(o.5)2+(o.5)“+---= 5"

3.60 (937477 - [ )

6. Consider an experiment consisting of flipping a fair coin three times. Let X
denote the number of heads on the first flip; Y, the total number of heads for
the three tosses.

(a)Find F,(y).
(b ) Find E(Y[X).
( ¢ ) Find the covariance of X and Y.

(2]
X EL[ 1550556 0 p=05 ~ P(X)=p*(1-p) " =(05), x=0,1

Y ELZ ISR =3~ p=05- P(Y)=Clp¥(1- D)HIﬁ(OB)s, y=0123

(a)

P(Y=0)=0.125, P(Y =1)=0.375, P(Y =2)=0.375 P(Y=3)=0.125
0.125 0<y«<l1
0.5, 1<y<2

0.875, 2<y<3
1, 3<y

F(Y)=P(Y2y)=

(b)

C2(05)° =ﬁ

0, otherwise

P(Y|X =0)= (05)°, y=012

2 2 2
P(Y|X =1)= Cr2(03) C(y-1)(3-y)!

0, otherwise

(0.5)°, y=123

E(Y|X =0)=0xCZ(05)° +1xCZ(0.5)° +2xC%(05)° =1

©2006 [ RIS 573-30 fI



E(Y|X =1)=1xCZ(0.5)* +2xCZ(0.5)° +3x CZ (0.5)" =2
©

E(X)=p=05 var(X)=p(1-p)=025

E(Y)=np=15 var(Y)=np(1-p)=0.75

E(XY)=05x0xE(Y|X =0)+0.5x1xE(Y|X =1)=1

cov(X,Y)=E(XY)-E(X)E(Y)=1-05x1.5=0.25

_cov(X)Y) 025 1
- Jvar(X)yfvar(Y) - J0.25\0.75 3

3.61 (93 iuq_-ﬂ—Fh

2. —-ﬁ+sm=m R B S T 1 & wmﬂmﬁﬂ-ﬂ,T FESRERK
FiEAETE AR RE BB 5% :
QAT HERETHRAEHED » (5%)
O EHATHEEFED © (5%)

(#]
(@)

S ~N-X 35
X 1?3%’55‘“"”:] Sifil t N=8 ~ §=3 -~ n - p(x):Can—x zcxcn—x

P(X>1)>95% = P(X=0)<5%
CsCy _(8—n)i5!_(8-n)(7-n)(6-n)

5%
ct 8I(5-n)! 8x7x6
= (8-n)(7-n)(6-n)<16.8
= n=5

(b)
_ 3 n! 3V (5"
X 57 CES5fE s n s p== -~ P(X)=CMp(1- -—— 2|2
i p 8 (X)=Ccp-p) x!(n—x!)[S] (8)
P(X21)>95% = P(X=0)<5%

- (31"
= (n —1)In[§] > In(SX?’S%)

= n>528 = n=6

3.62 (93- iuq_-ﬂ—Fh
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7. Let X be a random variable with density

0, x<0
f(x)=405, 0sx=1

—w

ge ", x>1

(a) Find g, assuming that a is known. (5%)
(b) Find the hazard h(r). W=y 1-F() (10%)
(7]
@
! L N aX q . ae”
[f(x)dx=1 = IOO.de+jl ge dx=0.5+ge =1 = Q= -
(b)
0, t<0
F(t)=P(X <t)=11t, 0<ts<1l
1— %efa(tfl), t>1
0, t<0
h(t) = ) __ 05 __ 1 o<t
1-F(t) |1-3t 2-t
a oa(t-1)
iefa(tfl) =a, t>1
le

3.63 (93-1= -7 )

1. Find the values of the constant K that define the following density functions for

two discrete random variables and for one continuous random variable,

(i) f(y)=K27, y=12,--. (5%)

(i) F(»)=K2"/y, y=12,-. (5%)

Gi)  f(¥)=K(y-»"). where 0<a<y<pB<1 and K>0.(5%)

(]
@)
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)

®)

Y K2V =KY(3) =K2-=1 = K=1
y=1 y=1 1-3
g q=ipy=i 0<p<l

y=0 1-p

= 1

T p =y —p™=[——dp=-In(1-p) = Y=p’=-In(1-
FEEEPAL ¢ Jadp= 3o p =i dp=—in(l-p) = 3 =-In(l-p)
© 2_y 0 1 1 y 1
YK=—=KY=(}) =1 = -KIn({)=1 = K=In2=06931
y=1 Y y=1Y

6

oK (y=y?)dy= K(%—%]ﬂ = K

3.64 (93-1>A-[l%r)

2.

Let Z have a Poisson density with parameter A . Utilize Chebyshev’s
inequality to verify the following inequalities:

@) P[z sgjs%. (5%)

(ii) P(Z221)< -;: - (5%)

(=]

M)

)

2

2
Chebyshev 27! - P(|Z—,u|£ka)21—[%) X P(|Z—,u|2k0)£(%j

Z ELBHrAD } ARSI Blu=E(Z)=2 ~ o=yvar(Z) =2

%:1—1@2 = k:%

ol

2,=1-kJi = k=-J2

QI

o) &) -5

P(2>22)<P(|Z - 4/>20)< [ﬁ}zz%
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3.65 (937 -1 H)

8. (10%) Much is made of the fact that certain mutual funds outperform the market
year afier year (this is, the return from holding shares in the mutual fund is higher
than the return from holding a portfolio such as the S&P 500). For concreteness,
consider a ten-year period and let the population be the 4,170 mutual funds
reported in The Wall Street Journal on January 1, 1995. By saying that
performance relative to the market is random, we mean that each fund has a 50-50
chance of outperforming the market in any year and that performance is
independent from year to year.

a. If performance relative to the market is truly random, what is the probability
that any particular fund outperforms the market in all 10 years?

(#E]
X KL~ CHS3E  n=10 + p=05 « P(X)=Clp*(1-p)"* =— 2 (05)°
" " x!(10 - x)!
P(x=0)=05" 1
1024

3.66 (93-/>*-fIF )

7. {10%) Let X be a random variable distribuied as Normal(5, 4). Find the
probabilities of the following events:

a. P(X>6).
b. P(X-5/>1)
(7]
xzﬁ”ﬁgﬁpﬂ:y=5-a=JZ=2
(@)
P(X >6)=P(z= X2_5>§=0.SJ=P(2>0.5)
(b)

P(IX -5>1)= P[|z|=‘%‘>%]= P(|z]>025)

3.67 (93-p= At *ET’)
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1. Consider the discrete random variable X with probability function f(x)

X f(x)
-1 0.5
0 0.3
1 0.1
3 0.1

a. Determine the cumulative distribution function-of X. (3%)
b. Determine the Moment Generating Functicn of X. (5%)

[##]

@
0, x<-1
0.5, -1<x<0

F(X)=P(XSX)= 0.8, 0<x<1

0.9, 1<x<3
1, X>3

(b)

m(t)=E(e")=05x(-1)xe™" +0.1x1xe' +0.1x3xe™ =—0.5¢ ™" +0.1e" +0.3¢™

3.68 (93-I=A-HEr)

2. Consider the continuous random variable X with probability density function
fix)=x/18, 0<x<6H.
a. Calculate E[X’]. (3%)
b. Determine the median of X. (5%)

(i)
(a)
6 3 X 1 % 432
E(X*)=[x*—~dx=—x—| =——=86.4
(X*)=L*' 1 18" 5|, 5
(b)
A me BB R RE [l
m m X 2™ m2
[ f(x)dx=05 = jerdx=§ =£=0.5 = m,=+36x05=4.24
0

3.69 ( 93-{5”\-@‘??)
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3. Let X be normally distributed with mean 10 and standard deviation 5. Compute
the following. -
a. P(0£X <a)=09. Finda (5%)
b. P((x—10)* <b)=0.99. Findb. (5%)

(]
X £ ’”“jjf‘ #=10 ~ o=5

@
P(0<X<a)=P(-2<z<@)=09 = a'=14242 (H#)
a,za—lo

14242 = a=17.1210
(b)
P((x—10)* <b)=P(|x-10]<Vb) =P |2 <P _og9
< < |=0.

Jb
5 =258 (i) = b=35917

3.70 ( 93-5‘“‘\-@‘?&*)

4. An expert sharpshooter misses the target, on the average, 5% of the time.
a. What is the probability that in 20 shots, the sharpshooter will hit the target
18 or more times? (5%)
b.  What is the probability that the sharpshooter will miss the target for the
second time on the 25" shot? (3%)

(=]

@
X £5Z ZES3 Pt n=20 ~ p=0.95 ~ P(X)=CJp*(1-p)"", x=12...n
P(X >18)=P(X =18)+P(X =19)+ P(X =20)

20x19
=202 0.951 % 0.052 + 20 x 0.95% x 0.05! + 0.95%° = 0.9245

(b)

5

J

25 51 PJ n{ ﬁjrrﬁ'J24§§l|: Jlég#\ui
P=(1-p)xC2p®(1- p)' =24x0.95% x 0.05 = 0.0184

3.71 (93-p= A ‘FTT)
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mean equal to 2.

(3%)

b. Suppose that the computer breaks down at time T = 0.
probability that the next breakdown will occur after 1 week? (5%)

5. The number of weekly breakdowns of a computer is a Poisson d: stribution with

a.  What is the probability that the computer breaks down 5 times in one week?

(7]

X HL P ARSI A=2 (R - P(X)=

x!

(@)

lxe—/l 5,42
P(x =5)= 22— =22 ~0.003

(b)
P(X =0)=e?=0.1353

P(T >1)=1-P(X =0)=1-0.1353=0.8647

3.72 (93-{% - ary)

et

7. Evaluate the following integrals.

a. | fﬁxse"‘dr. (7%)

£2x(1—.t]2 dx . (7%)

(&)
@
j 5x%e*dx = —5x°e

+ j 5x5x*e*dx

=-5x5x e‘X 3a7*dx

=_[;O5><5><4><3x2xle’xdx
=600

(b)

j;2x(1— x)2 dx = jé(Zx—4x2 + 2x3)dx =

NN
|
w|
+
NG )
I
o~

3.73 ( QS-F{-@“FIT)
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8. Ifthe exponent of e of a bivariate normal density is
_1 .
——[(x+2)* ~2.8(x+ 2)(y =D +4(y-1)*].
102[( ) (x+2)(¥-1) {y‘ )]
Find
a. i, 1,07, and p. (7%)

b.  uy, and oy . (7%)

(#E]

1 ¢ 2 X—
f(x,y)=— g iz ZZ[UX Gx'zy}, (x—u){ #X}

2 |Z| Oyy Oy Y= Hy

sl stesato-aatr |t

y-1
1 -14 ol o 100 35
= 2*1=i = = * V=
51|-14 4 o o 35 25

Xy y
(@)

0.7

(o3
4o=-2 p=1 0,=\100=10, o,=\25=5 p=—2t_ > _
o0, 10x5

(b)

o 35
Hhy|x = Hy +O_L)2;Y(X—,ux)=1+EX(X—2):O_3+0_35X

o2, = o~ KITXY 95 351;035 ~12.75
Ox

3.74 ( 93-{5“*‘\-@‘??)

9. Verify the identity 3" (X, — )" =Y " (X, = X)? +n(X —u)®. (10%)
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Hil Y (X -X) =2 X -2 X =0

i=1 i=1 i=1

3.75 (9371 -4F)

12. Let X and Y have the joint p.m.f.
Jy)= x';;y, x=1,2, y=12,
The marginat probability mass function are, respectively,
2x+6 3+4y

Hix) ““E{—, x=1,2 and  fi(y) x._-l_g__, S/‘:l,z

Find the correlation coefficient of X and Y ?
(AY-0.45 (B)-0.025 (C)0.45 (D)0.21 (E) None ofthe above

(=]

E(x)zlxﬁJeriG:@
18 18 18

E(xz)zfxﬁuzxﬂ:@
18 18 18

E(Y)=1x02, 2,348 _29
18 18 18

X——+ - =
18 18 18

1+2 2+2 1+4 2+4 45
E(XY)—(lxl)x 18 +(2><1)><W+(1><2)><F+(2><2)><W_E

E(Y2)=12 3+4 22X3+8_51

E(XY)-E(X)E(Y)

JE(XZ)=E(X)E(X)|E(Y?)-E(Y)E(Y)

45 28%29
= 18 — -0.0255
\/48_ 28x28\/51_ 29x 29
18 18

3.76 (937 M%)
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17. Let X and Y have the joint p.d.f.
Foy)=325 (1-1y]), -1<x,1,-1<y<1,
The graph of Z=/(x,y) is given in the_below figure.

Let A=Y (x,¥):0<x<1,0<y<x b The probability that (X,Y) falls in A is given by
(A)823  (B)S/13 (C)9/40 (D)3/20 (E) None of the above,

(7]
x*(1+y), -1<x<l-1<y<0

f(xy)=3x(1-]y|)= ~1<x<1,0<y<1

O dlw Njw
>
N
oy
[E=Y
|
<
N—

otherwise

P(A)= o[, 3% (L-y)dydx=[;3x* (x -3 Jdx=3x§ ~Fxd =55

377 (937 {5

18. Given the moment generating function (m.g.f.) of X is
, _
M(t)= _e/2 , 1<n 2,
1—e'/2
then the p.m.f. of X is

(A) f(x)-:('% k=123
(B) f(x)= (%)*. =123,

(©) f(x) (%)", x=1.2,3.....

(D) £(x) («-‘Zg)“, x=1,2,3....

(%]
m(t): E(ext): iext px :i(etp)x _

whene'p<1
=1 =1 1-e'p

©2006 [ RIS 573-40 FI



3.78 (937 M%)

19. Let Y1<Y2<Y3....<Y 3 be the order statistics associated with 13 independent
observations of a random sample from a continuous-type distribution with 35"
percentile 7, . Please find P(Y;<m,,, <Y7)=?

(A)0.3402 (B)0.4327 (C)0.6132 (D)0.7573 (E) None of the above

(2]
X £57 CFi53[E : n=13 ~ p=0.35 - P(X)zl—m(O.BS)X(O.GS)lH
x!(13—x)!
P(3<X <7)=P(X =4)+P(X =5)+P(X =6)
=0.2222 +0.2154 +0.1546
= 0.5922
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