CHAPTER 10, REVIEW EXERCISES, page 695

1. First f(x) =35(2x+3) is nonnegative on [0,4]. Next,
[ H@r+3dv=4( +30) = £ (16+12) =1

4
2. First, f(x)=2+x >0 on[0,4]. Next, j:%x”z dr=12"| =1®)=1

8

11

3. First, f(x)=1>0 on[7,11]. Next, J‘;%dxzixL —1(11-7)=1

4
4. First, f(x)=-—>0 on [1,00). Next,
X

- s 1 1
J. A4x7 dx=lim| 4x"dx =lim——| =lim -—+1|=L
1 b J1 b x | b—o b

4

9
5.0 [ kcdx _ kol 2K (729) = 1. Therefore, k =——.
0 3|, 3 243
160 _in b . . 1
6. | kVdr=2ke \1 =2k(4=1)= 6k =1 implies k¥ =-_.

7. J.S kx 7 dx = 2k _ 1. Therefore, k = E
1 3 2

8. |k dr=lim " foe > d = lim————

b—w J1 b—x 1_5x1'5

1

= lim[—Lw+£:| = L3 =1 implies k= 1.5.
15" 15] 15

4 4
2 — 12 _16_ 4 _12_4
9 a L 21de_21x‘2_21 AT 207
42 1 24 42 1 24 16 9 7 1
b Lﬁxdx:ﬁx‘ =0. C Iﬁxdx—ﬁx Szi_i:ﬁzg
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10.

11.

12.

13.

14.

15.

&

PQ<x<d)=[tdr=1x =1(4-2)=
b Pr<3)=[tde=ta =1(3-1=1.

Px22)=[ tdx=1x =1(5-2)=1.

C.
2
3
a. p(1gxs3)=%j1 X dx=1x° \—8(3f 1) ~ 052.
b. P(xs3):%jo3x”2dx 137 = H(3V3-0) ~ 065,
c. P(xz2)=%j22xl/2dx:0_
11
a P(x<10):J xPdx=—- =——+1=—
x, 10 10
I B
b. PQ<x<4)=[ xPdx=——| =—S+-=—.
x, 4 2 4
"
c P(x>2)= I X~ a’x—hm_[x dx =lim—— =—
b—wo X
1 7 1 27 1
,ngJ.Zxdxzmx \2 =1(49-4)=2
7
Var(x)=%.[2x2dx (2) = \—(45) L£(343-8)—(4.5)> ~ 2.083.
2.083 ~ 1.44.
€L 2 3 —_L ¢ 2 _ 2x 3x24:&
M= x( X +3)dx = 5 02x +3xdx =4+ =

Var(x) = I +x*(2x=3)dx—(u) :%J‘O4(2x3+3x2)dx_(z_?)2:§(§+x3)

=2 (20 4 64) - (L) ~1.1882.

=+/1.1882 ~1.0900.
=1 G +Ddx =4[ Gx +x)dr=tGx' + 1) =
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1

Var(x) = jll X3 =1)dx—0 =%j_1] Gxt+a)dv=4(2x0+40) =1,

-1
o =L ~06831.

b
16. ,u:J-w4x_4dx—11m 4x” dx—hm—i = lim —i+i :i
1 boe\ 3p° 3) 3

b—>o b—>o 3X
. 4y b 16 2" 16
Var(x) = j 457 dx—(—j =lim [ 4x7 dx—= =lim-=| -
1 3 b—w J1 9 bow  x . 19
(22 e 162
oo b 9 9 9
o=,5~04714
17.  P(Z<224)=09875. 18. P(Z>-124)=1-0.1075~ 0.8925.

19.  P(024<Z<128)= P(Z<128)— P(Z<024)=08997 — 05948 =0.3049.
20. P(-137<Z<137)=P(Z<137)— P(Z<-137)=09147—0.0853 = 0.8294.

21. fis nonnegative in D. Next,
_Uf(x )dA_J'SJALxl/z 3 dx dy = 1j zxs/z 1/3‘ d .8..-8 vy
>V il P PR Y =<7 % ly = Cydy
D

— | 3 | =161

and this proves that f'is a joint probability density function on D.

22, a. P(0<x<4,y<2x)= _[J- x(2—-y)dxdy = J[ x(2- y)‘ }

=[113) @-ndy=-L(2-)] =2

16 °

b. P({(x.y)|y<2x}) =] j/zx(z—y) dxdy = Bx (2—y)|;2}dy

3

12 b Lz, WV y
=—| Q-»1-D)dy=—| 2-=—-y+Z)d
[ C-n=-"pdy=—] @--y+dy
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1 1, 1 1,7 1, 4
S S RN I =—(4———2+1J=
2[ 7T TV TR l 2773

P(X <84)= P(Z B4- 80) = P(Z<05)=0.6915.

70— 80) = P(Z >-125) = P(Z <125) = 0.8944.

®

23.

o

P(X >70) = P(

P(75< X <85) = P(75 —80 ;850 80) = P(-0.625< Z < 0.625)
= P(Z <0.625)— P(Z <—0.625) = 0.7341-0.2660 ~ 0.4681.

e

50 ; 45 j = P(Z <1.667) = 09525.

24, P(X <50) = P(Z <

®

P(X >40) = P(Z > 50_40) = P(Z > ?j = P(Z 2133).
=1- P(Z<133)=1-09082 = 0.0918.
>0-40 >0-45 ) =0.9525-0.0916 = 0.8607.

c. P(40£X§50):P( S SZs

o

b
—t/4

U dt = lim—e
6

0 b
_ 1 ,-t/4 . _
25. a. P(z>6)_j6 Lo dt_ggjé e lim
= gim— e 4 e =022313.
b P<2)=[tedi=—e"
Ltedt = lim (-4 - e

2
=—e " +e"=-06065+1=0.39347.

0

—0+4=4

b
0

o) . b
U= J-O Lte*dt =lim

b—x0d 0

-x/5

2. a. [te de=1-¢"7=055067. b [ e dv=lim-e " =030119.

. f e dx = 0.22099.

1
5 5

55—
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