STAT 220

2. A continuous random variable Y has the probability density function
MARK
S (@ Evaluate the constant k and sketch the p.d.f. of ¥
9 (b) Evaluate: Pr2<Ys<4).
(3,2,2,2) © Find the mean of ¥,
(d) Find the median of Y.

(@ Using the normalizing & l © e Kk
condition, we have: Jrordy = Joay +klfy dy=0-75[=-0+7 =1
so that: k=2 and the p.d.f. of Yis:

2y o
fO = {O ;  otherwise. o ;

A sketch of the p.d.f. is shown at the right.

ky?
given at the right. = { Oy .

(b) To find the probability, we integrate the p.d.f.

4 4 4
PrQ<Ys<4) =2If(y)dy :JZy‘%iy = —# = —k+1=2 201875

(© The mean of Y is:

o) 1 0 0 ©
EY) = py =Iy-f(y)dy =Iy-0dy +Iy-2y'3dy = ZIy'zdy = —% ||= -0+2=2.
% - i i

(d) At the median (m, say), the area under the p.d.f. is half that under the whole curve;
m 1 m m
: _ _ - —n_1]1 - _1 .
ie,  05=[fo)dy=[ody +ljzy dy =0- | = -+

hence: —% = —# so the median is m = v2 LI1.4142.
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yzl
otherwise.

= =01875
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