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) —3:E

1. (12%) HEB®RS f —dz 218,
Solution:
3 1
S u=V3Vz, du= ) —dz...(4 pt)
T

1 [ 2 2 e V2T T
R = = e du="Y=Y" YD (34342 pt
= 2f0 el \/gfo =2 v pY)
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2. (12%) BER—E|NRAWELERET Poisson DE, BFIIE 15 XME 7 X, REE—XPZENRABER BB R
M=,

Solution:
Since it’s Poisson distribution, we have
(A" _ir
Py =Sk (1)
7
where A = 5 and T =1 So
Py - 85l @)
TR €
Hence the answer is . 99
7 7 7
P0)+P(1) = —e 15 +¢715 = —¢ 15 3
)+ P() = e B refi= e g
GRADING CRITERIA
Write down equation (1), (2) and (3) correctly get 4 points respectively.
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3. (13%) SRS XY B, ERXZERHS
fx (@) =te™,  fy(t)= %t%‘tté.? t>0.

BEt<0B, fx(t), fy(t) 1980, DREHEH Z7=X+Y, R Z WBRIBERH f2(1).

Solution:

(12)BERX, YRBEEH( > 0)BUE(fx, fy >0), FiIMZ = X + YW REEESEE, S, (¢)RNEFEEZL: > 0.
ps:Et <0, fz(t) =0, Bt >0, HERFEILA.

UDMBZ =1,V =sBIX =Z-Y =t —s, FABPE (1) = fw Fx(t—8)fy (s)ds,
t
(49)= fo Fx(t=s)fy(s)ds BBfx, fy AEEHEE, B7Es > 08t — s> 0(H0 < s < t) THBD A BE,

t 1 -t t 4 -t

(693)= f (t-s)e (") Zs2e s = S f 2t - Bds= LE

o Jo 2 2 Jo 24
ps:EEEIFAR BT E R EREE N1 EI253.
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4. (15%) X B Y AMEMEBIIMEERE, XEBEE(-1,1}, VEEE(-1,1} . SCOEHSEREH

8

P(X=1Y=-1) = —~

15

4

P(X=-1,Y=-1) = —

15

9

P(X=1Y=1) = =

15

1

P(X=-1,Y=1) = —

15
X.Y+1
s 7= 2+ .

(a) (3%) KR Z CEBIREEEREEH,
(b) (3% each, 6 %total) 3k E(Z) B Var(Z),
(¢) (2% each, 6 %total) EFEEEH W, ~ Z LEEMBIL, ©

W:W1+W2+~“+Wlo.

K P(W =4). BEEE(W) REEH Var(W).,

Solution:
(a) Z ziEE® {1,0} B
P(Z=1)=P(X=1,Y=1)+P(X=-1,Y=-1)=

’

Ut W ot N

P(Z=0)=P(X=1,Y =-1)+ P(X =-1,Y =1) =

(G20 )
ol w

(b) H (a) ;uz~3(1,§,§), Rt E(Z)zl-%z%,Var(Z):l-
(c) EIBTIIEE W~B(10,§,§), G

w02\ (3)\° 2 2
P(W =4) = C! (3) (5) JE(W) =10-2 =4, Var(Z) = 10- 2

(a) EE1D, BEEH2S (b) SIXNERLD, SEER2D (c) FIRERLSD, SEERLD
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5. (12%) BRBRFFERIERAE, REERBH W KRTFREBE., =2 W <TIIER 2 2EEREHD M.

)
(a) (3%) BT W ZHEREHH,
(b) (3%) KT 1 B 3D EBRIEER P(1 < W < 3) B@?
(¢) (3% each, 6% total) SKEREEfE E(W) &R #E& Var(WW), #BIIEEBE,
Solution:
(a.)
At 1
fw(t) =)de ,)\: 5
(b.)
31 . _t3 _1  _3
P(l<w<3)= i dt =-(2)e 2| =e 2 —¢e 2
(c.)

E =f tfw( dt=f —e 2 dt
()= [Ttrawyar= [T Le
(assumeu:t,v’:efé,fuv':uv—fu'v)
= (e - [T ()t an)

2 0

=2
o [ t2
E(w2)=f t2 fu(t) dtzf 73 dt
0 0o 2
(assumeu:t2,v':e_%,[uv':uv—[u'v)
1 9 _t b _t
= S(eets - [T (et a

- SRR a2 - [T (2t an)
=8
Var(w) = Bw?) - (B(w))? =
score: (a) if answer is correct get 3 points, or 0 point. However, writing f,,(t) = Ae* get one point.

(b.) if writing the definition or only answer get one point

1
(c.) if writing the definition or only answer get one point. Only write E(w) = Var(w) =2 get one

A’
point separately.
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6. (12%) BEATER (12 +2)y/ (1) + (4D)y(t) = | BT DBEES y(0) = 2.

Solution:
4t 1

R "t (—)y= ——
= (t2+2)y t2+2

(X—) ...(1 pt)

4t
Let p(t) = m

4
fp(t)dt:ft2f2dt=21n(t2+2)+00, B Co=0..(2 pt)

1% (R—) MEEEU
el POE _ 2I(742) _ (42 L 0)2 | (1 p)

(EE
B — (®+2)% +4t)(#*+2)y=1t*+2 — ((t*+2)%-9) =t>+2 ..(2 pt)
W
tS
(t2+2)2-y:f(t2+2)dt:—+2t+C (2 pt)
3
Bl .
L +2t4+C
Y=
(t2+2)2

BE, MPBESE: y(0)=2, & t=0 B y=2

FLAF IR
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7. (12%) BIWDHRN o/ (1) =sint +sint(y(t))? KR—RER,

Solution:

This differential equation is separable

y'(t) =sint (L+y°(1)) (1)
!
t
A (2) =sint (2)
L+y(1)
Now integrate both side of equation
!
A f sint dt (3)
L+y2(t)
dy .
= f sint dt (4)
1+ 2
tan"'y = —cost + C (5)

Hence the general solution of this differential is
y = tan (cost + C) (6)
where C' is a constant.

GRADING CRITERIA
2 points for each of the equation above. Note that if you try to solve this equation by finding integrating factor,
you will get 2 points only.
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1

- SEEREE W - X°, R W FHECREEER

8. (12%) B EEREHEH X MHENBERERESR fx(t) = ﬁe
2,
Solution:
RS (c.d.f.)i&E:

(49)Fyw (t) = P(W <t) = P(X? <t) = P(X < t3) = fg Fx (2).
d

BB (1) = 4 Fin (1),
(29) WS EBEERE fiy (1) - %(fﬁ Fxe(s)ds)

d t3 dts 1.1 2 B t_%e_t%
(49)= dt%([w Pr(apds) T = (e 3ri = o

ERT®RAZRMEDELEE.
ps:HIETE KBS E = E ML WEC D .
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