1042 Z01-05B AR ERE FIF D RHE

y'+ (tant)y =tsin2t, =F <t < 7,

1. (10%) BMADITE {y -1

Solution:

Let u = ¢/ tantdt, (3 pts)

Since [ tantdt = —Incost, we have u =
uy’ + (utant)y = tusin 2t.

= (uy)’ =tusin 2t

= (colsty)’ = tcolst (2sinz cos )

= (—L-y)" = 2tsint (3 pts)

cost
Ly = [2tsintdt = -2tcost +2 [ costdt = -2t cost +2sint+C. (2 pts)
Since y(0)=1,
=C=1

= y = —2tcos’t +2sintcost + cost (2 pts)

1
cost’

2. (15%) MMDT5E & = evsina.

Solution:
f e Vdy = f sinxdx (7 points)
=-eY=-cosz+C

Integrate [ e ¥dy : 3 points
Integrate [ sinadx : 3 points
The constant C' : 2 points

3. (10%) E—tBREAZEVE P NAFEYE Q WAF2HMEE, EE—HNWE X, B P+Q-X. & p,q,(p#q)
DEIRWE P 8 Q NDBEE, o (t) RYWE X 7 ¢ BENRE, 8l p-2(t) Bq-2(t) BB P 8 Q & ¢ BEDE

B, WtBREETUTMDEE
dx
o =a(p-z)(g-z),

Hef o BARBMEH, & 2(0) =0, K& z ().

Solution:
dxr
——— = adt
(p-z)(g-x)
dx f
——— = | adt
[(p—x)(q—w)
fadt:at+C
1 11 1
(p-z)(g-x) q-pp-z q-=x
d 1 1 1 1 -
[ [ — - )= —m i
(p-z)(qg-) q-p p-r q-=x qg-p p-=x
So,
1 _
—ln|u|:at+0
q—-p p—-T
Since z(0) = 0, we have
1
L g)-c
q—-p p
Therefore, we have
1 - 1
— | s ety ——m|d
q-p p-—x q-p p
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Solve for x, we get
1 = ex(a-p)t
() = q(1-e )
1- %ea(fl—P)t

AEIMABERDD (1)E(6)FD:

(1) i BUMIBRIKN, FE0D, TEBLEFS.,
i EOMRHELESE, 819
i, EARMRNERENE, 835

2) i RWERL[ adt=at+C, 815

(3) i BERBESE ! HRHEZSSR, 819

" (p-2)(q-2)
i. BORBES o = G~ o) 829
(4) i AE—BHXR, BFETERNMIEH, HEAREMREMZE, $19
ii. MEDE_L In|LL|, 1§25
(5) i BAEEDBEHIETREEHR, 812

6) i mWEHr(t) =10 e

1-9ea(g-p)t 7
P

H AR KR MR D 1R E R EE D o

4. (10%) & X »—FEtges, X 7% (1,2} RER E(X) = 2.
(a) (5%) K P(X =1) B P(X =2).
(b) (5%) K Var(X).

Solution:

Put P(X =1) =p and P(X =2) =g, then
p+q=1.

By assumption, g =FE(X)=1-p+2-q. Then, solve the following system
p+g=1
p+2q=2

we get

FNEIR=EBD(1)E(3)&ED:

(1) i SIEEENMEEESENRAAR, AB09, LERRETD
i S ARERE R REEARMERENE, 819
i, R RE R R EARTERENE, 929

(2) i BREP(X=1)+P(X=2)= |l I#TEEEE, 525

(3) i FRENB2E, 819

Hii R KR LR DR ER B D .

Since Var(X) = E(X?) - (E(X))? and

2_

1
E(XQ):12-P(X:1)+22-P(X:2):12-§+22- 3

w
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So,

ot

Var(X)=3-(3)%=

NeR i \V)

3

FNEIR=EBD(1)E(3)&ED:

(1) i FHEERBEBRENERAR, 3809, TERLETD
i IR R R RRARMELENE, 819
i, EIHEHEERE N ERRARTERENE, 529

(2) i BYRGTL—BHEE(X?)EETEEEE O EEE, 815
i, RIETE—Sp RS EL(X2)E, 829

3) i FREIN2RY, 819

Hiil R KR L DR ERER D

5. (10%) R [ e *2bereqy bceR. (TA [Z e do= /%)

Solution:
2?2 -2br—c=(x-b)?>-(b?>+c) (7 pts)

5[5 exp(b? + ) exp(—(z - b)?)dz = exp(b® + ¢)\/T (3 pts)

6. (10%) & X,Y RMEEHEEE, fx(t)=ct20BY =2X+1 K fy(t).

Solution:

Fy(y) =P(Y <y) (3 points)
=P(2X +1<y)
y-1
5 )

“P(X <

o1
:[ T etdt (3 points)
0

1y

=l-e2,y>1

1 1y .
= fy(y)=Fy(y) = 56 7 y>1 (4 points)

7. (10%) BEEBETH fx (1) = fr (1) = et R BREEEE XY BIL. 5 W=(X+Y)’, R W DEEBEEK
Jw (1).

Solution:
Let Z=X+Y

f2(2) = [ 2 Ix (&) fy (2 =t)dt  (2pts)
_TZZ) 1= % exp(-2(t - £)?)dt( 3pts for Improper Integral )

e
= \/%? exp(=5-) (2pts)

Let W = Z2
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For t >0, P(W <t) = P(—Vt < Z < t)(1 pts)

fw(t) = fz(ﬁ)%ﬂ + fz(—\/l_ﬁ)%ﬂ = ﬁexp(—%) (2pts for pdf)

8. (10%) RRIB|EBHFIIZ/NE 20 &8, KE 3 2EREDE—EEBHEIBR, (RERILPEHIIRSET Poisson BTE)

Solution:
20 1
" 603 (3 points)
t =3 (2 points)

k
P(X =k)= %e”\t (3 points)

Then the probability that there is at least one call within 3 minutes is

10
1-P(X=0)=1- 66_1 =1-e* (2 points)

9. (15%) EWHHHNEEBRENERER—, SHEEEH X REENEERE, HERXBEXHR

2 _at
fx(t) = 567%, t>0

Heh ¢ MR ERENRT— EMSEENEERE.

a) (4%) RBEEEEEE—DEUNNERRET?

) (4%) REEBEEEAR—DETRMD ENRERRT?
(c) (4%) REBEEEEEBB=DENBRRT?

) (3%) R—EBBENTIEEREESSD?

Solution:
2 ¢
fx(t)= e % t>0
(a) PO<X<1)= [ 2eFdt=1-¢3

(b) P(1<X<2)= [ 2eFdt=c -

Gl

(c) P(X>3)=["2e ¥ dt=¢%

(d) fx(t)=Ae ™t > ORIEBAR, HBBERE(X) =1 -2

7

o (0)E()FILBANBMD, BHEEEMD;

o (A)BSIHE(X) = [, 2te” T dtTE—D, BHEREMD,
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