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1.48. Fur each nf thc fol]owmg, find the constant ¢ so that f{x) satisfies the
condition of being a p.d.f. of one random variable X.
(a) fix)=e(3)y, x=1,2,3,..., zero elsewhere.
(b) ix)=cx,x=1,2,3,4, 5, 6, zero elsewhere.

1.49. Let f{x) = x/15, x=1, 2, 3,4, 5, zero elsewhere, be the p.d.f. of X.
Find Pr(X=1o0r2),Pr(3<X<3),and Pr(l < X <2).

1.48) 4 fd=cx x=4224S54
(i) $tc)> 0 ﬂﬂf c2

(f’)Zﬂ«} Zcx~ z. Zx- .%i, 2/c= 1

Xal x=/ P
==
3
) 2)” o
9 f= e (E xet23--- e
Z XX
=

flxl20 for €20

1 -
S Sy« 2 6 R
= - 2c = & %

}‘;_ K::ﬁ-ir-fa-é:s

1.49 -
7 pﬁ‘-’ﬂ""—ff—

ﬁ(f.ﬁxd -J-_;-) - PloSLEXL 2.5) = Jp(XF‘J-F/KK.nJ}:j
/(,ﬁé)‘(él} - /".{K=1J1‘ /{’K:.‘Z} ,,_3“:'_

# fofe  thot: PCX£3)= H1)etl2)s £(2)
P(XL3)= f1)+ A2
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K Pl L XLb)z PIXEL)=PXEa)= FCE)- Fla)
K P(Xza)= fla)= Fla)- F(a?)

L.50. Let f{x) be the p.d.f. of a random variable X. Find the distribution
function F(x) of X and sketch its graph along with that of f{x) if:
(@) fix) =1, x =0, zero elsewhere,
(b) fx) =3 x= =1,0, 1, zero elsewhere.
() fix)=x/15,x=1,2,3, 4, 5, zero elsewhere,

1.51. Let us select five cards at random
ordinary deck of playing cards.

(a) Find the p.d.f, of X, the number of hearts in the five cards.
(b) Determine Pr (X < 1).

and without replacement from an

1.52. Let X equal the number of heads in four independent flips of a coin.

Using certain assumptions, determine the p.d.f. of X and compute the
probability that X is equal to an odd number,
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1.5%) /3 Meorts Seboct (fjjé )
a) KJEMM} 25 cards
T ads X Momber 54 (3)

)4"‘ x=0 020,65
(=20 ﬂ?‘i‘r*wrh)
L) pxes)= Hols )= L2 j)@/ /‘W/ o

..'-"

y=X L
152) i X is o four Coin, $G (4} /1) (4 =6
X oddl)= F1)+ )= [F]- /%) +/,;.-J L/r)ﬁ s
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1.53. Let X have the p.d.f f{x)=x/5050, x=1,23,...,100, zero
elsewhere.
(a) Compute Pr (X < 50).
(b) Show that the distribution function of X is f{x) = [x]([x] + 1)/10100,
for 1 < x < 100, where [x] is the greatest integer in x.

1.54. Let a bowl contain 10 chips of the same size and shape. One and only
one of these chips is red. Continue to draw chips from the bowl, one at a
time and at random and without replacement, until the red chip is drawn.
(a) Find the p.d.f. of X, the number of trials needed to draw the red chip.
(b) Compute Pr (X < 4).

1.55. Cast a die a number of independent times until a six appears on the up
side of the die.
(a) Find the p.d.f. fix) of X, the number of casts needed to obtain that
first six.

(b) Show that 3" flx) = 1.

(c) Determine Pr(X =1,3,57,...).
(d) Find the distribution function F(x) = Pr (X < x).

_mar
x=y OS50 Safe

f+53) a) P(x£50)= Ef&): E X ;._f—-.Zx:!-;; 7 %251

b) Por k=42, -eey 100;

x < | S ) L & CetY)
Fi= Pxen)= 2 flwlz Z 2o = o i
2] X & L
f&-,; fﬂ(ﬁ): Lx).Cxtl] pzxti00
10100
7 x >rod

4 -
ﬁs&)&{fv}: f()(-‘lX): f{ﬁl—;i‘ x-1 .‘-,.aé: Mraa’; X L ﬂﬂ-//
T Foprld A _ A3, x-1) _:{%N}f#?fﬁf
F— o - 7 e g fg‘x'h" fo=X F{fﬂ,x) ':e%i"' :’:é#_."ﬁ

&
! 2.4 2.8 & " il ;
J"(Xéé):,%ﬂ#iﬁ'*??ﬁffﬂ FEe 5T s e
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maximizer

1.53. Let the probability set function P(A) of the random variable X be
P(A) = [, fix)dx, where f(x)=2x/9, xeaf ={x:0<x<3}. Let
Ay ={x:0<x<1},4,={x:2<x < 3}. Compute P(4,) = Pr[X e 4,],
P(A;) = Pr(X € A4,), and P(4,u 4,) =Pr(Xe 4,u 4,).

/. 58) 7’(»1:-{(% 04x 23
&

‘P;W. ’ ,
- ~ ( 2x . 2 .2
PlA)= PlotX<44): ﬂj:‘G‘Hx ﬂf-" dx = 2 a_fx hes 2
3 2
ﬁ(ﬂ}}:/ﬁ L LXELTD] = x _ 2 s = _.L f‘-..?'j= —:_.
( ) f%_nz,c__; ;Lz_;j 5 (3 5
S . 2
PUAYA)= PCA) +PCAY) = 2=t 5= 5

1.64. For each of the following probability density functions of X, compute
Pr(|X| < 1)and Pr(X?<9).
(a) f(x) = x*/18, —3 < x < 3, zero-elsewhere.
(b) fix) = (x + 2)/18, —2 < x < 4, zero elsewhere.

1154) a) 1‘{;) { -dLr L]

PCIxIE 1) = PL-14X4 1)z / n ,}
P(x>29) - /"(-—3::;¢::3)= f-:"fﬂ)ﬂ/ﬁ -4

-24x 2§

\oln

!
A S e2=L 2]z
PUXI £ 1) = fﬂ‘*“ ok = IF Z-’f_,:-v'-zf;? =ff (g4 )

Plx*29) = fﬂdd’xsr ffx)aﬁ({-—;*z* [(-zf ‘)"(E; 'ﬂ =%
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Flx) = j/(w)c/w
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1.69. Find the distribution function F(x) associated with each of the follow-
ing probability density functions. Sketch the graphs of f(x) and F(x).
(a) f(x) =3(1 —x)? 0 < x < 1, zero elsewhere.
(b) f(x)=1/x% 1 < x < o0, zero elsewhere.
(©) f(x)=1,0<x<1or2<x<4, zero elsewhere.

fd'ﬂ a) 26 = [} (1-x)* ocxil

P
‘\'.-

for GLxLEL Flx) = fﬂw*)a/w /.? (1-w/ o '.yf

e w:f
-Ju..r:t-—a{l‘.‘
I 7 ’ )3
21t =~ 3. % = {- (1-x%
=3 [¢dt= _3_.]
= /=X o XL
Fix)= //I-(f-xf o0LK &L
L x2 L

b Er x>, szf,{w;g;,):jit;w: %] AL
i L {

1) 2 L4
/cf,ﬁ):-. i-% x:}'i
X
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1.71. Given the distribution function
Fx)=0, x<—1,

x+2

= —lsx<i,

=], 1 <x.

Sketch the graph of F(x) and then compute: (a) Pr(—i<X<!); (b)
Pr(X=0); (c) Pr(X=1); (d) Pr(2<X<3).

gD

198) &) pl-sexeh)s F(E)-P(3)= Ei=- 2 caps

é)f(/(: 0).:(.'3 c.) f{/(::f)=0 (Sthee. X 11 maﬁjgw;/

aﬂ/’[z.ax_é}): Fl(2) - Fl2) - 1-1= 0O
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1.73. Let fix)=x/6, x=1, 2, 3, zero elsewhere, be the p.d.[. of X. Find the
distribution function and the p.d.f. of Y= X?,
Hint: Note that X is a random variable of the discrete type.

T.74, Let filx)=(4—x)/16, —2 <x <2, zero elsewhere, be the p.d.f. of X.
(a) Sketch the distribution function and the p.d.f. of X on the same set of
axes.
(b) If ¥=|X], compute Pr(¥Y<1).
(¢) If Z=X?, compute Pr (Z<})).

1.75. Let X have the p.d.f. f{x)=2x, 0<x<]I, zero elsewhere. Find the
distribution function and p.d.f. of ¥= X2

1.76. Let X have the p.d.f. fix)=4x", 0<x<]1, zero elsewhere. Find the
distribution function and p.d.f. of ¥=—2In X*.

173) X | 4 2 3
W % % %

gl 2 4 3
AV v % %

Z
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T80. Let X have the p.d.f. f{x) = (x + 2]{18, —2 < x < 4, zero elsewhere.
Find E(X), E[(X + 2)’], and E[6X — 2(X + 2)'].

: XtE _2zxc 4
/fO) f(x):/ 3

o - L
o L 4
FX) - F’-f(ﬂd’x:/- 221 o = -—-f(,, %2x) = —-(a_ x)

= ..

L e)-(F-2)] Sy

2
Flexe2)’] = f{m} B de= fa’x-rﬂ o = st

-2 xplet 0O
s - %

ol s t
B
FIEX -2 xe3) ] 6E(K)- 2. 7 exd)’ |

= 4. 2._2.864 =155
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1.84. Let X have the p.d.f. f(x) = 3x%, 0 < x < 1, zero elsewhere. Consider a
random rectangle whose sides are X and (1 — X). Determine the expected
value of the area of the rectangle.

1.85. A bowl contains 10 chips, of which 8 are marked $2 each and 2 are
marked $5 each. Let a person choose, at random and without replacement,
3 chips from this bowl. If the person is to receive the sum of the resulting
amounts, find his expectation.

1.84) g X (1-X)
Fla). £l x(t-x)]= ER=X") = £CX)- P e
£ ' 3
E(Xj—-aﬁltd’ﬁn };jﬂ;ﬂ{(: & _:_1] = Z—-

f / '
FUXY) = [x*2x'ely = 3 [t 227 )= L
o 4

] o

i B o T
fi{eﬂ, f(/‘?)-—-é— 5 2%
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(;7 £ zJ
/(7= !F)zlgihfﬂ =0 463 ad P(T=12)-= %:daéé
T J

7 / 2q 1 & /2
L8] sy  osbr o086

Then, FL(T)= 2 ¢ f(f) 2. 06674 28.0.48%2+ 12.-9:066

=29, 426

1.87. Let f(x) = 2x, 0 < x < 1, zero elsewhere, be the p.d.f. of X.
(a) Compute E(1/X).
(b) Find the distribution function and the p.d.f. of ¥ = 1/X.
(¢c) Compute E(Y) and compare this result with the answer obtained in
part (a).
Hint: Here o = {x:0 < x < 1}, find 8.

1.88. Two distinct integers are chosen at random and without replacement
from the first six positive integers. Compute the expected value of the
absolute value of the difference of these two numbers.

)

13?‘)%}'(.1_) /,« an’;c._/j‘:a/x_-_ z,;]= 2y

é) [x) = X ocxit
£4)= P(9%4) = P%<#)= (%35 ITF(X 7/
nL-Flg) = 2= 5T
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1.89. Find the mean and variance, if they exist, of each of the following
distributions.

3 1Y
(a) f(x) = m (E) ,x=0,1, 2,3, zero elsewhere.

(b) f(x) = 6x(1 — x), 0 < x < 1, zero elsewhere.
(©) f(x) =2/x’, 1 < x < w0, zero elsewhere.

1.89) d Plole 2! /‘z) i@ %22

x!(3- x)?‘ ) 5
#10)(2 ),._ pe 2g L) R e 2(Y)F i FO(2)F

2 2.2+ 2 2 PR O T PR
u=E0X)= fo’éc} o.L 4 2.2 FF2y
X=0
. 2 3 232 %1 .24 . 3
F(x)= Zﬁfﬁ),a.é_”.z__fz 2 Lo
XEO
. 2

o VarlR)s EOK) 2 3-(F)

A) f(ﬁ//!x(ﬁ-x) ALl d

-V

= FCX) = j x.flelelx = ﬁ B () elx = Jf(x <)l x

d'.'-’

g ["3‘*“7 S .%

S

£F(xt)= fx" 4x f-x)dr = t‘fﬁ 2 xYdx = -(E—# -51‘-': S e
o 2 ! _ 2 _ !
% v (K)2 FOK) 0 = __ (2) Bsuritie oo
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