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1. The density function of the time Z in minutes between calls to an electrical supply

store is given by

1e) = { %e‘z/lo 0<z<o0
0 otherwise.
a. What is mean time and variance in the time between calls?
b. What is probability that the time between calls exceeds the mean?
Sol:
This is exponential distribution with A = %o
a) E(X) = % =10, V(X) = % =100

b)P(X > 10) = e 10/10 = ¢=1 = 0.3678794
2. Given the joint density function

I37) )< 2 <2.0<
0<y<1
f(%y):{ *

0 elsewhere.

Find fy(y), f(z|y), and evaluate P(; < X < 3|Y = 3)
Sol:

P(i<X<%|Y:§)=fledm=$—]

3. [5] Suppose that a random sample of size n is drawn from the Bernoulli distribution

0 otherwise.

Find a maximum likelihood estimator of p.

Solution:
flwr, - an;p) = p=i(1 — p)=U-mi)



Inf(zy,--,20;p) = > wi(lnp) + 3 (1 = 2;)(In(1 — p))
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Op p 1-p P 1-p n

. The life of components of a certain type is normally distributed with a mean of 100

hours and a standard deviation of 10 hours.

(a) {5 marks}. What is the probability that a randomly selected component will

last more than 85 hours?

Sol:

P(X >85) = P(Z > 810) — p(7 > —15) =1 — P(Z < —1.5) = 1 — 0.0668 =
0.9332

(b) {5 marks}. What is the probability that the average life of a random sample of
36 components is greater than 103 hours?

Sol:

X is normally distributed with F(X) = 100 and V(X) = X% so P(X > 103) =

36

P(Z > =100 — P(Z > 1.8) = 1 = P(Z < 1.8) = 1 — 0.9641 = 0.0359



