
[image: image1.png]3.11. Assume that the proportion of commercial vehicles among users of
the Humber Bridge varies randomly from day to day, with density
f(z) = cx(1 — z)? over 0 < z < 1, where c is a constant. Show that
¢ = 12, find the distribution function, and sketch the density and
distribution functions over -1 <z < 2.

On what fraction of days is the proportion of commercial vehicles
between 20% and 50%?




Partial solutions:


[image: image2.png]3.11. Take c =12 for f(z) > 0 and [ f(z)dz = 1. Then F(z) = 62° — 82° + 3z* over
o
0 <z <1, last part is F(0.5) — F(0.2) ~ 0.5067.





[image: image3.png]3.13. Verify that f(z) = —In(z) for 0 < z < 1 is a density function, and
sketch it. Write A = (1/4,3/4) and B = (0,1/2). Use your density
sketch to assess which is bigger, P(A4) or P(A|B). Calculate both
values; check that your assessment was correct.




Partial solutions:

[image: image4.png]313 For 0 <z <1, f(x) > 0 and F(x) = — [ In(u)du = z — In(z), so F(1) = 1.
P(A) = F(3/4) — F(1/4) ~ 0.3692, P(AN B) = F(1/2) — F(1/4) = 0.25 and
P(B) = F(1/2) ~ 0.8466. Hence P(A|B) = 0.25/0.8466 ~ 0.2953 < P(A).




