101218 2.01-053E K & fRE FIsT 4 1 e
1. (10%) 3K y(t) W (22 + 1)y = i Hoy(0) =2

Solution:
dy 1
ble: (12 + 1) ==
separable: (t* + )dt ;
1
= ydy = dt
W= e

= y? =2tan" 't + ¢
since y(0)=2>0

= y=V2tan~t + ¢
and y(0) =vV0+c=2
= c=4

=y =V2tan" +4

Grading:

1. separable ...3%
2.tan~'t ..2%

3.y is nonnegative ...3%
4.c=4 ..2%

Page 1 of 8



\ 2
2. (10%) K318 o — “y=t y(1) = -1 Zf# -
Solution:
The integration factor is
-2 om 1
I(t) =el tdt:emt:t—2 ....................................................... (5pts)
So
/ 2 _t
Y ty =
, 2
Ity = Jy) = 1)t
1 1
(t—zy)' e (3pts)
1 1
—y= [ —dt
Y / t
y=t(nlt|+C)
Since y(1) = —1, we have —1 =In1+ C = C' = —1. So the solution is
Y = LI [E] = 1) e (2pts)
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3. (10%) 4 Va = k, b > 2, FRAEBAGETT H 5 FAIMERRS » 5155 1 JIRA 518 2 % "+
HIBERS S EL - Sk P(Vo = 10) - (R EZAEEEH "+ WBES p> HBEL " BE R ¢ p+q=
1°0<p,g<1)

Solution:

Cip*q®

Grading:
CF-120v1 g%
ClOp2F 4%
CIp*(1 —q)® ...4%
others ...0%
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4. (10%) 55 /OO ze D g o (E‘fﬂ /oo e dr = ﬁ)

Solution:

ze” D 4y let x — 1 =u, dr =du

[ s e [T

ue’“ du+/ e du

o0

88

88

:/ ue™ du+ /7. (1)

Now we check the improper integral / ue™™ du exists. By directly calculating,
0

& 2 b 2
/ ue " du = lim ue " du
0

b—oo 0

0
Similarly, the improper integral / ue™™ du also exists. Since ue ™™ is an odd function, we

—00

& 2 0 2 0 2
/ ue du:/ ue du—l—/ ue " du =0 exists.
oo NS 0

Therefore, (1) becomes
&0 2
we ™™ du + /7 =+/7. |4 points
/|

have
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e ift >0
5. (15%) fx(t) = {0 ift <0
K B(X) R Var(X) °
Solution:
B(X) = / "t de

o0
= [ MeMdt [4 poi
[ e i

1 (o)
_ _/ ue “du
AJo

1 > -
_ _( — e + / e ¥ dU>
0 0

A
1

= ——e

A 0

o0
u

E(X?) = /00 £ fx (t) dt

— 0o

Y '
/0 t°e 75

1 9]
- u2€_u du

Var(X) = E(X?) - (E(X))’

2 1
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6. MRIFARAT » 1£ 15 k2] 35 PR FITEB L T- AR R L S

c
f(x)z;, 15 <x<35

(a) (8%) 3K ¢ Z1H
(b) (7%) SREEHTE 21 5] 25 BERIEEBIE UMUK 2 (17

Solution:

35
1 Because f(x) = % is the density function, / f(z)dz = 1.
x

15
Then

- E 21
105 105

4x21 4x25
1

5
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7. E%+$E%Dfﬁ¥i@?§$ 36 AT (7E: —HELL 360 RET), BEFEMZ #4538 5F Poisson 77
oo
(a) (8%) KFE 15 RZWIAE —HICEF IR
(b) (7%) >RAE 15 RZNA “AFE AR L EAClE FEpIRER

Solution:
mk
a. P(k,m) = ?e’m (3 points)
m—)\T—ﬁxL’)—lS(S oints)
M Tge0 7T P
15" 15 ~15 :
P(1,1.5) = e = 1.5e7" (2 points)
mk
b. P(k,m) = ?e’m (1 point)
m—)\T—ﬁX15—15(2 oints)
T Tge0 0T PP

iiP%Jﬁ)zl—Pmﬂby—PGJﬁ)@pmm@

k=2

=1—2.5¢"% (2 points)
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8. (15%) & X, Y MPEMSEEINE 1 802 E40

1
P(X=1Y=1)= 2 P(X =1,Y =2) = %,P(X:Z,Y

K P(X=1)* P(X =2) & E(X) ° (% 5%)

Solution:
P(X:l):P(X:l,Y:1)+P(X:LY:Q):%7
4
P(X=2)=PX=2Y=)+PX=2Y=2)=:,
3 4 11
E(X)==-4+2(=)= 2=
(X)=-+2(z) =~
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