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3. My neighbour and I have identical floodla mps wit h li fetim e s that can be model led by an expon entia l dist rib u tio n with mean
θ = 400 hou rs. If we bot h burn our lamps for 5 hou rs each nig ht, find the probability that:

(a) my floodla mp lasts longe r than 100 nig hts;

(b) bot h floodla mps last longe r than 100 nig hts.

MARKS

6

(4, 2)

(a) Let the random variable T repre sent the lifetim e of an equ iprobably(‘ randomly’)-selected floodla mp;

we are tol d that the lifteim e s can be model led by an expon entia l dist rib u tio n
with mean θ = 400 hou rs, so that:

T ∼ Exp(θ = 400) where: f(t) = 1
400 e−t/400 (t > 0).

Then, becau se 100 nig hts inv olves 500 hou rs of use: Pr(T > 500) = ∫
500

∞
1

400 e−t/400
dt

= −e−t/400|
∞

500

= 0 + e−500/400

= e−5/4

−∼ 0. 2865 −∼ 29%;

i.e., the requi red probability is 0.2865 or about 29%.

(b) As s uming the lifetim e s of the two floodla mps are prob abilist ically independent,
we can mu ltip ly the indivi d ual probabilit ies fou nd in (a) to obtain the requi red
probability of the intersection of two eve n t s;

henc e: Pr(both floodla mps last longe r than 100 nig hts) = [Pr(T > 500)]2

= [e−5/4]2

= e−5/2

−∼ 0.08208 −∼ 8. 2%;

i.e., the requi red probability is 0.08208 or about 8.2%.
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