STAT/MATH 309 Solution 6

1 Solutions for HW6

1: (a) PU<1) =1

(Q)P(U:m):o
()P(U? < 1/4) = P(=1/VA< U < 1/v4) = [}* 1dz = 1/2
(A)P(|2U —1| > 1/2) = P(2U =1 > 1/20r2U —1 < —1/2) = P2U —1 > 1/2) + P(2U — 1 <

~1/2) =1— [ 1de =1/2

(e)P(lU —1/2] > 03) = P(U > 0.7orU < 0.3) = P(0 < U < 0.2) + P(U > 0.8) =
0.2+ [o 1dr =0.2+0.2 = 0.4

2: For Exp(\), P(X > x) =e for z > 0

(a) P(W >2)=¢16

(b) PW <10) =1 —e 10 =1 — ¢80

(c) Pl<W <5)=P(W>1)—P(W >5)=¢8 -

(A) PW? <4) = P(—2<W <2)=PO<W <2)=1—-P(W >2)=1— ¢
(e) P(W >a)=e%

3: For the density f(z), [* f(z)dz =1
(a) [7, f(x)dx = fol cirddr =c/4=1.S0 ¢; = 4.

P(X;<1/2)= /1/2 d2’dr = (1/2)"

(b)[7 flz)de = fol cox(2 —x)dr = c4/3 =1, So co = 3/4

1/2 g
P(Xy>1/2)=1— / Se(2 — )i = 27/32 = 034375
0

(C)ffooo f(x)dr = ffooo C31+%dm = czarctan(z)|*, = cm=1,s0 3 =1/m
P(X3<1/2) /1/2 1 arctan(z)|2  arctan(1/2) + /2
= c = _
’ o A+a?)m - .

(d)f04 C4(:L'3 — 3:L‘2 + 2z + 1)dq; — 2004 — 1’ SO €4 = 1/20

3
P(2< X, <3)= / (2% — 322 + 22 + 1)/20dz = 13/80 = .1625
2

4: Take x = rcostl,y = rsinf, then the Jaccobian is

Az, y)

o(r,0)

cost sind
—rsind rcosf

1



= 1d6
0
=27
SOC’ \/27r
fo c(22% — 23)dx = 4¢/3 = 1, so c=3/4
(b)
0,z <0
F(x) = SE —t)dt =12 — 22t 0<x <2
l,z > 2

(c) P(0.5 < X < 1.5) = F(1.5) — F(0.5) = 11/16 = 0.6875

6: (a) P(Z >1)=P(Z < —1) = &(—1) = 0.1587
(b)P(Z > —1.49) = 1 — &(—1.49) = 1 — 0.0681 = 0.9319
(€)P(=1.96 < Z < 1.96) = ®(1.96) — B(—1.96) = 1 — 2B(—1.96) = 1 — 2 % 0.025 = 0.95
()P(Z > 2)=P(Z < —2) =®(—2) =0, S0 2 =0
(e)P(|Z] > 2.33) = 2P(Z < —2.33) = 2% ®(—2.33) = 2 % 0.0099 = 0.0198
(

P
VP(|Z] < 2) = P(—2 < Z < z) = ®(2) — P(—2) = 1 —20(—2) = 0.9, so $(—2) =
0.05, —2 = —1.645, = — 1.645

T:Let Z = (Y — 200)/25, Z ~ N(0,1)
(a) P(Y > 205) = P((Y — 200)/25 > (205 — 200)/25) = P(Z > 0.2) = 0.4207 (b)P(Y >
192) = P(Z > (192 — 200)/25) = P(Z > —0.32) = 1 — ®(—0.32) = 0.6255
(c)P(180 < Y < 220) = P(—0.8 < Z < 0.8) = ®(0.8) — ®(—0.8) = 0.5762
(d)P(Z > (y — 200)/25) = 0.2, (y-200)/25=0.845, y=221
(e)P
(f)r

a

(|Y — 200] > 40) = P(|Z] > 1.6) = 2 * B(—1.6) = 0.1096
(Y —200| < y) = P(|Z] <y/25) = 0.9, we have y/25=1.645, so y=41
8 F(.Z‘) _ j‘w 1= arctan(z)—i—ﬂ'/?

0o 7T(1-|—t2

P(X >1/y/(3))=1-F(1//(3)) _1— (1/64+1/2) =1/3



