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1. (10%) (ABRHATHER) & p BHRE BRI/ M) B—FH 3% Pt) AFaHM ¢ 2
ATHE  HME Pty) =P A P'(t) = P{t)+p, £F A >0 BF# . K P(t) 89— .

Sol:

t P/t t
/—()pdt:/ Nt
to P(t)—{—x to

P(t)+ %
ST At

P+2 (t = o)
P(t) = =5 + (B + §)e)

Write down the exact solution: 10 pts.

In

Write down the general solution: 8 pts.
Write down or derive the formula: 5 pts.

Others : give you some points accorddng to the wrong extent.
AL A\ - L2 dy
2. (10%) s 742 i 2ty + 4t , y(0) =1,

Sol:

o) —2tdt _ —t* (6 pts)

ey — 2ye " = dte

= e_to = /4te_t2dt =27 +C
= y=Ce’ -2 (3 pts)

y(0)=1=1=C—-2=C=3=y(t)=3¢" —2 (1pt)

. d
3. (10%) fRpts742 d—g —(y—1)(y—2),y(0)=0.



Sol:

dy
— =(y—1 -2
= W=Dy -2
1
= dy:/dt 3 pts
PR vt
/(1—1)d—/dt(2ts)
y—2 y—1 Yy = p
= log(ly —2|) —log(ly —1|) =t +¢
ilog(%)—t—i—c
:>'y_2 _ tte
y—1
2 — cqet
=y = (3 pts for any one of above forms)
1—cet
2 — 2t
=y = ot (Since y(0) = 0) (2 pts)

4. (10%) 4V B—FEEH . m V =k, k> 2, A EdG@T5ARemes | 218 kR4 A
MR + FH R PV =k). (FEpE—Ra¥ARBRERL + ZHE Rg=1-p,)
Sol:

P(V =k)=Cy'pg" % -p=C'p*¢" ™ (10 pts)

Any other answers similar to the correct one receives at most 4 points.
You will get 4 points if your answer has one place different to the correct one.
You will get 2 points if your answer has two places different to the correct one.

You will get 0 point if your answer has more than two places different to the correct one.

5. (20%) 3% X | Y AMAESEEPE 1 X 2, T



~ 19 19

— 2 (@ pt)

P(X=2)=P(X=2Y=1)+P(X=2Y =2) (1pt)

E(X)=1-P(X=1)+2-P(X =2) (1pt)

6 13
— — 4+92.22 (2
TREAT I
32
=22 2
19 (2 pts)
(d) Var(X) =E(X?) —E(X)* (1 pt)
6 13 58
2\ 2._ 2__:_
E(X?) =1 19—1—2 19~ 19 (2 pts)
58 32 78
X)=2 (252 =2 (2pt

6. (15%) XML I X ZHRFE R HE

,
ft) =

)=
ct(l—t) H#0<t<1
0 HA

Edc BE# . R cxth | AR E(X), Var(X) o (£5%)

Sol:

Since f(x) is a random function,

1 2 3\ 1
9 T T 1 1 c
= — d = _—— — e _— — = —
C/ole v 6(2 3>o 0(2 3) 6

3



Hence ¢ =6 (3 pts)

24 O\ /1)\? 1 1 1\> 1
26(2‘3)0‘(5) :6(1‘5)‘@ =g O
T (15%) % X | Y BB MBS S AA SRR B S

fx)=XeM=fEHt>0,® fx(t)=0=fy(t) Ht<0,

K Z=X+Y ZRERRAE f,(t) & B(Z), Var(Z) . (&5%)
Sol:

@) J20) = [ St - o)de 2t
The region of integration is 0 < x <t
Since 0 <y<oo, —00< —y<0,s00<xr=t—y<t
t t
fz(t) :/ e A \e M) gy :/ Me Mdr = Nte ™ (3 pts)
0 0
(b) X, Y have the same distribution, so

E(Z) =E(X)+EY)=2E(X) = 2/ Mte M dt
0
b
= bli:m 2/ Me M dt (2 pts)
—00 0
b b 2
+21lim [ e Mdt = 3 (3 pts)

0

b—o0 0

= lim —2te ™

b—oo




(c) Since X, Y are i.i.d, Cov(X,Y) =0 and

Var(Z) = Var(X) + Var(Y) + 2Cov(X,Y)
= Var(X) + Var(Y) = 2Var(X)

= 2[E(X?) — (E(X))?] (2 pts)

00 b
E(X?) = / tPheMdt = lim | t*Xe M dt
0

b—oo 0

b b
= lim —e_/\ttQ‘ + 2 lim teM=_—
b—o0 0 b—oo 0 )\2

2
and Var(Z) = — (3 pts)

So Var(X) 12

e F’
8. (10%) H Sl X GHAHF 3941 0F 30 8 . K2 6 2N R ARBEFIMKE o (LA
%38 F Poisson #4L ;)
Sol:
Let X be the random variable of the times of phone calls during 6 seconds. Observe that the

Poisson density is

Az -
S 2=0,1,2,.
fx(z) = z (3 pts)
0 otherwise

30
and A =6 - 50— 3 (3 pts). Hence, we have

P(X>2)=1—fx(0)—fx(1)=1—e?-3e3=1—4e? (4 pts)



