EAS 305 Quiz 2SP99Sol Page 1 of 1

Answer the following problems. (5 points eac h), 40 minutes. 1- The life-time (in hours) of a device is a random variable with probability density:

. Find the probability that the device will still be in operation after 1000 hours, given that it survived the first 500 hours.

Solution:

.

2- Solution: Combined life-time is . Because of independence, . , fT t( )

0 ; t 0< 1 1000

-----------e t 1000⁄– ; t 0≥ =

P T 1000 > { } 1 1000

-----------e t 1000⁄– dt

1000

∞ ∫^{1000–}1000^{--------------e t 1000⁄–}_{1000}^{∞ e 1– 0.3678794}

= = = =

P T 500 > { } 1 1000

-----------e t 1000⁄– dt 500

∞ ∫^{1000–}1000^{--------------e t 1000⁄–}_{500}^{∞ e 1 2⁄–}

= = =

P T 1000 T 500> > { } P T 1000>{ } P T 500>{ } ∩ P T 500 > { } --------------------------------------------------------------------- P T 1000>{ } P T 500 > { } -------------------------------- 1 e⁄ 1 e⁄

------------- 1 e ------ 0.6065307

= = = = =

T T1 T2+

= fT t( ) fT_1 t( )* fT_2 t( ) = fT t( ) fT_1 t( )* fT_2 t( ) ae ζa– u ζ( )ae t ζ–( )a– u t ζ–( ) ζd ∞–

∞ ∫^{ae ζa– ae t ζ–( )a– ζd} 0 t ∫^{a2te at–}

= = = = a 11000-----------=