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3. The two (id e n ti c a l and independent) channels of my stereo amplifie r have lifetim e s that can each be model led by an expo-
nentia l dist rib u tio n with mean θ =2,500 hou rs. If I play my stereo for 2 hou rs eve ry day, find the probability that:

(a) the channel operating the righ t-hand lou d speaker lasts longe r than five (365 -day) years;

(b) the channels both la st longe r than five (365 -day) years.

(a) This problem inv olves the expone ntial distribution as a con tin uou s probability model.

Let the random variable L repre sent channel lifetim e (in hou rs) ;

we use the model: L ∼ Exp(θ = 2, 500).

No w 2 hou rs per day for 5 years is 2 × 365 × 5 = 3,650 hou rs;

henc e: Pr(L >3,650) = ∫
3, 650

∞
f(l)dl

= 1
2, 500 ∫

3, 650

∞
e−l/2, 500

dl

= −e−l/2, 500|
∞

3, 650

= −0 + e−3,650/2, 500 = e−1.46 −−∼ 0. 232 236,

which is the requi red probability the channel operating the rig ht-hand lou d speaker lasts longe r than five years.

(b) The probability for each channel se p ara tel y is that fou nd in (a) ,
becaus e we are tol d the channels are identical.

Be cau se we are als o told that the channels are independent, we can find the probability
fo r both channels (repre sent e d by the intersection of the relev a n t ev ents) by mu ltip lying
the two indivi d ual probabilit ies from (a) .

He n ce: Pr(both channels last longe r than five years) = e−1.46 ×e−1.46

= e−2.92 −−∼ 0.053 934.
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