1092 Calculus B 01-03 Final Exam

June 24, 2021
There are SIX questions in this examination.

d
1. Consider the differential equation yd—g; =/ 1-192

(a) (6 pts) If the constant function y(¢) = a is a solution of the equation, find the value of a.
(b) (10 pts) Given that y(0) = %, solve y(t) for ¢ near 0.
. d
2R AR, yd—‘z - V1-42.
(a) (6 pts) wweRFEHRJE y(t) =a ZHZ RN, Ka 94,
. | , .
(b) (10 pts) &€ y(0) = 3’ K y(t), Ft£OMZE,

2. (16 pts) Solve
{y'(t) =t(t* - y(t)),

y(0) = 3.
(16 pts) #

=

{y’(t) = (- y(1)),
y(0) =3.

3. (8 pts) Suppose that X and Y are independent and E(X) =1, E(Y) =2, Var(X) =5, Var(Y) = 7.
Compute E((2X -Y)?).
(8 pts) &4 X, YARMBELOMEMEESR, A EX)=1, E(Y)=2, Var(X)=5, Var(Y)="17,
K E((2X -Y)?),

—t24
20

4. Suppose that X is a random variable with probability density function fx(t) = ce * for some

constant ¢ > 0.
(a) (8 pts) Find the constant ¢ such that [ fx(t)dt =1. (Hint: / e dt = /)

(b) (8 pts) Find E(X) and Var(X).

(c) (6 pts) Suppose that Xi,---, X,, are independent random variables and X; ~ X for 1 <i < n.
Use Chebyshev’s inequality to estimate the size of n such that we can derive

P( ~E(X)

Xy 4ot X
‘Q <0.05) > 0.9.
n

—t248t

Tl X R REREA fx()=ce D, AF >0 R—EFHK,
(a) (8 pts) L% # c 4% [ T he)dt=1. (427 f T e dt = )

(b) (8 pts) K E(X) #= Var(X).
(c) (6 pts) 3k Xy, X, BEAMBLYMEERFA X, ~ X, 1<i<n, FIA Chebyshev 7%
X, et n FEZK, &KMFaRE

X, +-+ X,
L—E(X)

P( ‘ <0.05) >0.9.
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“te7t t>0
5. Letf(t):{g “ g

(a) (8 pts) Find constant ¢ such that f(¢) is a probability density function.

(b) (4 pts) Suppose that X and Y are independent with probability density functions fx = fy = f.
Let Z = X +Y. Find the plane region D in the xy-plane such that the distribution function of

Z, Fy(t) = P(X +Y <t), is /fD Fx (@) fy (y)dady.

(c) (10 pts) Find the probability density function of Z in part (b).
c-tet, t>0

éf(t):{o, t<0.

(a) (8 pts) R##k c 124F f(t) £—ERFERZRE,
(b) (4pts) 4ol EH X Fo Y RH 29 m LEMRETEIHE fx=fy=fo & Z=X+Y, &

vy FOYERD, 20 XRER, Fo(t) = PX+Y <), 2800 [[ fe@)fr(y)dady.
(c) (10 pts) R(b) M AEF Z8#E 5 HK,

6. The number of flaws in a carpet appears to be Poisson distributed at a rate of one every 6m?.
(a) (8 pts) Find the probability that a 3m by 4m carpet contains more than 2 flaws.

(b) (8 pts) There are two carpets with sizes 2m by 4m and 2m by 5m. Find the probability that
these two carpets together contain less than 2 flaws.

18338 AR E# 2 Poisson 28, wAF3HE 6F 5 /AR A —AHBH,
(a) (8 pts) K—1%& 3ARIL 4AR KA AE 2EBGEE,

(b) (8 pts) ArRifbe, && ARG AMRKA 2R SAR K, Riz Mkt bk oyl
7 26 B
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