Worksheet Solutions
MATH 262 - Day 19

1. Let X be a continuous random variable with pdf
x 0=sx<1,

fx)=<{2—-x 1<x<2
0 otherwise.

(a) Sketch the pdf of X.
F(+)

T 2%

(b) Without computing anything, sketch cdf of X.

The cdf must
‘Ook SoMaH\;/\ﬂ \
l:kﬁ. *’L\is"

(c) Whatis P(X < 1.5)?
F(w\ ‘Hﬂ& area unde,r H'\e,

Fdxc left of x=1.5
LS 7 .
P(X<15)=] ¢0ux = 7 x
(d) Find a value ng 75 such that P(X < n0_75) = 0.75.
- [ >
’///// Find ¢ such =z Ty So 7{/0.7: = 2- %
N Pt PN o
2 s ’ b( ‘T3 * 1.293
T\\’Z?rg I/\a; area Y - C‘—%
Mo
(e) Give a formula for the cdf of X.
IFf O=x=1, Hhen F(’)c)=gx dy = 3 [y:y— L.z
/ s N S B M
caf ?(XSQ \PAF
o < H = " _J_+[2_11:(1:x_2 x"
F 1l¢xe 2, then F(x}—z*&l (2y)dy = = | 2y-2y - x-5-1
PR pl1ex=x)’
O ¥ x <0
£ F Oexel
Thus: - )
“ F(X)' Ix-X_1 F Lexs2
i o 2<x
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2. Suppose that a continuous random variable X has pdf f(x) = kx(4 —x) for 0 < x < 4,
and f(x) = 0 otherwise.

(a) Sketch the pdf of X. Then, without computing anything, sketch the cdf of X.

I
(b) What is the value of k?
Remember that  the pdf pust ir\i—eﬁrod'e, o 1t
L(
j k'x(Lf—X}d%: %k =1, So k=’33€.
0
(c)Find P(X <1orX > 3).
| Y \
P<X<l or X>3}“~ Lﬂx\dx + Ss Hd dx = 2&) %_’X(‘I—x>
N —7
by S/MM&*‘(‘/ o‘f 'F('X\ alaov."’ X:)_

___3__ IRV l__3 IN\_ 5
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3. Suppose that the cdf of a random variable X is F(x) = 1 —e™>* forx > 0, and F(x) = 0
otherwise.

(a) What is the pdf of X? Sketch both the pdf and the cdf.
Differentiate the cdf T find He pdf:

flx) = %F("\ 15‘;(1‘6,_5“>= 5 4 xso0.

1 1

(b) What is P G <X< é)'? Can you get this from either the cdf or the pdf?

o P('J(«X‘Js') = F 3‘)- FG{) = @'6_5/3>~<1-e—2>: e-%_e—% ~ 0.048
e PlEeXet) = [Pt = R
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2
. Rand iable X has pdf = jax+bxt 0 <x<1,
andom variable X has p f(x) { 0 otherwise,

Furthermore, P (X < %) = fg. What is the median of X?
l 2 a b _ 1
We need : jb (ax " by}olx = 5 +3 =

[ (one bad) e = §4 -

|l

|-

N|w

So uwe need 7(134«(1—1:0, or n= 0.755
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