Warm-up Problems - April 10, 2006
Solutions

1. For the probability density function

fa) 27 H0<z<2
x g
0 otherwise

(a) PO<X <1)=3=0.125
(b) PX >1)=1-P(X<1)=1-3=1

(¢) Find the value m such that P(X > m) = 1.
(This is called the median of the distribution.)

Solution: We need to solve the equation

| =5

This gives us

m3 1

g8 2
Solving gives m = 41/3 ~ 1.587

2. For the probability density function

) = {_/ e
0 otherwise
(a) PO< X <1)=1-¢e110~0.095
b) P(X>1)=1-P(X <1)=eY19%0.905
(¢) Find the value m such that P(X > m) = 1.
(This is called the median of the distribution.)
Solution: We need to solve the equation

| =5

This gives us

1 — e—m/lo —

N | —

Solving gives m = 101n 2 =~ 6.93.



Lecture Problems

3. A continuous random variable has cumulative distribution function:

0 ifx<0
F(z)=({12? ifo<a<2
1 ifax>2
Use this to find:

(a) P(X <1)=F(Q1) = i

(b) P(X>1):1—P(X<1):1—F(1):§L

(c) P(X<3/4):117(3/4):634

(d) P(X>3/4)=1—-P(X <3/4)=1-F(3/4) = %

e) P(1/2<X<1):F(1)—F(1/2):%—%:%

)

(
(f) Find f(x), the probability density function.
Solution: Since F'(z) = f(x) we must have

f(x):{%x if0<az<?2

0 otherwise



4. Repeat Problem 3 for the cumulative distribution function:

0 itz <0
Flz) =2 if0<2z<3
1 ifz>2

P(X < 1) =F(1) = %

HX>1%ﬂ—f%Y<D:1_FQ%:g

P(X < 3/4) =F(3/4) = %

15
P(X >3/4)=1-P(X <3/4)=1—-F(3/4) = T
(e)
P(1/2< X <1)=F(1)—-F(1/2) = L1 _1
B 9 36 12
(f) Find f(x), the probability density function.
Solution: Since F'(x) = f(x) we must have
2y if0<2<3
pumn 9 - -
/(@) {0 otherwise
5. Give the pdf’s below, the find corresponding cdf.
(a)
L o<z <O9 0 ifzx <0
= i x
flx)=<2 - Flz)=<1z if0<z<2
0  otherwise ]
1 ifx>2
(b)
L if1<p<3 0 ifx <0
= i x
fla) =42 - Flr)={iz-1 ifl1<a<3
0  otherwise ]
1 ifx >3



