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1. (10%) BEATTE o = y(i2 - 1), y RIESHEH,

Solution:

BEEZEyFEEEEY, By TERENE, By FRERT:1, RILEBBETE

L dy
y(y2-1)dt
HHANFERSESDN, EEFEEHA B CRE
1 A B C

- =
y(y*-1) y y+1 y-1

BHEEBA=-1. B=C= %, RUEENHIEERB

1 1 1
NI S 2
y y+1 y-1)dt

1 1
—ln|y|+§1n|y+1\+§ln|y—1|:t+C

AL R AR EFED

RIBHBEBOHFIETURIES

2-1
11n |y 3 | =t+C
Yy
k=] )
-1
|y 5 | — Clth
Y
WERC: = *C RIER,
REREBEERC, TIREE, H )
Yy ;1 — Cl@Qt
Y
UM Lk B 30 A7
9 1
v = 1- Cle2t
Wy = (1 - Clezt)_%ﬁiy = - (1 - Cl€2t)_%o
FoRE:
1. EHHEBEEEFNIESESD
2. REBREEZR/0Z2I1D (MEEHLEMEERHBEIERID, MAEEERIHMEBEEERSLD)
3. EERBEEKETEMRIEERS2D; NEREEAEERERTIDEIDAE,
4. BEEDHK, FRE—E/REEHED, ERUREYESEHLD;, EXBESEHEB LRI,
5. RIBHEEEEHLD,
6. HEFERIDE1DTE (MIRBEEREN0D )
7. XEREMERBSRFEERID, EERLEESRFZNMOERERLD,

2. (10%) WA x% =2y+a’Inz, x>0, y(1) = -1,

Solution:

Y 3
7—2 = 1
T - y=z"Inzx
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Integrating factor: e/ ~fde _ —
x
AW
(37) ~lne
vy _
s =z(lnz-1)+c

When y(1) =-1,¢=0
y(z) =2*(Inz - 1),z >0

Note:
1. The method of separation of variables cannot be applied here.
2

2. For the integrating factor, don’t leave out the minus sign, ef T i wrong.

3. Need to show the process of f In xdx

3. (15%) EIREEMEE X WEUEE (-1,0,1}. B E(X) =0 7 Var(X) - g *

(a) (4%+4%) P(X =1) M P(X =0)
(b) (7%) Var(X?),

Solution:

(a) Let P(X=-1)=a, P(X=0)=b, P(X=1)=c¢

a+b+c = 1
c-a = (2) (4 points)
c+a = =
3
1
=a=b=c==
3

~P(X=1)=P(X=0)= % (2+2 points)

(b) Var(X?) = B(X*) - E*(X?) (3 points)
E(X*)=a+c= § (2 points)

E(X*% :a+c:§ (2 points)
2 2 2
Var(X?) =S -(5)*==
ar(X7)=2-(3)7=7

4. (10%) B&¥FAE i=1,2,--,10, X; ~ X, B {X1,Xo, -, X10} @BIN, BF E(X)=1%f Var(X)=2, X
(a) (5%) E(5X1- Xy~ X10)

(b) (5%) Var(X1+X21+O"'+X1°)

Solution:

(a) BE(5X1- Xy X10)
= 5E(X1) . E(Xg) sl E(Xlo) (4 pOiIltS)
=5 (1 point)

(b) Var(Xl +X2 +O . +X10)
_Var(Xy) +Var(Xs) + - +Var(Xio)

- 102

(1 point)

(4 points)
20

1
100 5
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5. (10%) st [ Y20+ 1)e ™7 gy (TR [ " e dy = /)

Solution:

1. (5pt) ¥ISBIEERTS
f (22 + 1) (349 gy = ¢ [ (22 +1)e" @ dg.

2. (2pt) SHEH y=0-3, HEBBIBR =y +3, dr=dy, BOEHE -co<r<00 = —oco<y<oo. BEH
B = e’ foo(Qy + 7)e_y2 dy.
3. (Ipt) STEREDWREFE

oo 0
[ ye’yz dy = lim ye v’ dy + hm \ ye’y2 dy

a— oo
0 1
= lim dy + lim e_yzfdy2
a—oco JQ b——o0 Jb 2
=0.

REEEHEEIE § 198 [ye ¥ 2 <1, &

f ’yefyz‘ dy < / e V12 dy < oo,

A BEHNY, B ye ¥ BETEY, & f T e dy =0,

4. (2pt) B TMHRAEXNWES, AL
B = ¢’ [ 7eY dy = 7e°\/7.

te™", t>0

6. (15%) & fx(t) = fr(t) = { , EFEHEE X, Y B,

(a) (8%) SHEMEBE Z- X +Y, R 7 OEEBEEK f4(1).
(b) (7%) SHEMEE W = X%, R W WERBERH fi ().

7

Solution:
For t <0, fz(t) =0. For t >0,

2= [ Ix@)fy(t-v)do
:fo ve™ - (t—v)e T dy

t
:e_tf vt —v3dv
0

_ - 15 13
—et(fvt—gv )|

Note:

1. Make sure the formula for fz(t) is written correctly.
2. Be careful of the range of integration, it is from 0 to t.

3. Don’t leave out the case when ¢ < 0.
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Solution 6(b).
Fw(t) = P(W <t)=P(X*<t)
= P(—Vt< X <Vt)
_ fﬁ d
oy fx(s)ds
Vi
= /0 se °ds, t>0

co fiv () = Fyye (1)
= 1e"/g, t>0
2

7. (15%) (5%+5%+5%) © X Riawes, HBEREA fx(1) =3¢, K (a) P(1<X <2), (b) E(X) # (c) Var(X).

Solution:

(a) HMERSEIAT:
2 2
_ _ -3t g, _ __-3t2_ -3 _ -6
P(ISXSZ)—-/1 fx(t)dt—fl 3edt = —e™| =" —e
DR

1. ZEFENEEESID,

2. REEEIHHEN3D,

3. LTRGBS,

4. BOWBENEREHTERUIHBELUIENLD,
1

(b) [5F—JERfx (1) =3¢t > 0REBHE (EN=3), ELE(X)=
[ AT | KBEENESEURDDED LSBT

E(X):fO th(t)dt:fO 3te‘3tdt=—f0 tde 3

[ [ [
0 0

_ oo
e3t

1
A

—_

[ 5% | KESRENT . .
E(X):/O tfx (t)dt:fo 3te*tdt
Su=3t, BIE(X)ERM B8N BETE

E(X):%[Owue_udu:é&!:%
D IREE:
1. ZRNEHTEBRID,
2. BEEERERDEREERID, BRAPHBRZLENERDERERDE, REREHNBEASAND.
2. RERBEIWHENID,
3. ETRIBHENLD,
4. BORBERNESRITERUSHZRERLUIENLD,
5. ERINHEFERERNKLR,
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() [ 79— 1@ fy (t) = %*twﬁ%hﬁﬁm(,XS),I%Euﬁ-—~1°

9
[ 5 | KERBNEEURDPED ASEULT
Var (X) =E (X?) - E? (X)

f 3ttt - f t2de™" -
[ t* ‘3t| f 2te‘3tdt] —=2 f te™'dt - —
0 9

§

N=J N \V]
NeR il

[5E= 1 kEsEREAT N
Var(X) = [ (t=E(X))* fx ()t

_3f (t2 ) e dt

AR ITLUGEEH N R LS EALT

NeN

Var(X):[$~2!—§~l!+é~0!]:

FHEAIR(b),

8. (15%) BEFEERBADINEWRIITEIXEZE—E Poisson BEBFIIH/NEFEIE 120 RIFW, SHREUTHEE:

(a) (T%) & 1 REWHFUSIERE 3.5 DEOME,
(b) (8%) % 3.5 D= AFEREIMNITUNRKLL 3 ROWKE,

Solution:
120 . . .
(a) A= w0 - 2(times/min), and T = 3.5(min), so m = AT = 7(3%)
mk -m 7k -7
P(k’) = ﬁe = E@ (2%)
P(0) = e "(2%)
120 . . .
(b) A= w0 - 2(times/min), and T = 3.5(min), so m = AT = 7(3%)
mk k
P(k) = ﬂe = k' (2%)
4
P0)+P(1)+P(2)=€e"+7e "+ ?9@‘7 = 625 "(3%)
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