
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Friday, 10/18-D
The puf for a binomial random variable·

Terminology : If X is a binomial ry with
n trials and Plsuccess) = p , we say X
is B(n

, p) .
Question : If X is B(n , p), what is

P(X = k) (05k5n) ?

Answer : think of it this way.
(a) First

,
there are (i) ways of distributing,

or placing, the k successes among the n

Lricls .

(b) for each of these ways, each of
the

h successes has probability p, while each
of the n-K failures has probability tp.
They're all independent, so their probabilities
multiply.

(c) Putting it all together :

If X is Bluip) , then

P(X = k) = (m)p"(t-p)"" 10-ku) .

xample 1.

Flip 6 fair cos ; let X
= number of heads.

Thep(X=2) = (2)(2)2(16-2



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
=>(23

Isee activity from 9161 .

Example 2 . Repeat Example 1 with 6
unfair cons

,
for which Plheads = ot .

Solution .

P(X=2) = &4)2
.
6 31/0 .

Example 3 .

pea plant appears yellow if both of its

Colorgenes areyellowallthiureyl,!
this hybrid). If both colorgenes aregreen
Icall this puregreen, then the plant appears
green

.

four pea plants are bred from two hybrid
parent plants . Let X be the number of

yellow (pure or hybrid) plants resulting.↑

Find :
(a) The puf for Xi
(b) ; (c) Var[X] .

(Assume yellow andgreengenes are
equally likely to be handed down.

Solution. Define a success to be a yellow plant.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
Write yg

if a yellowgene is inherited
from Parent 1 and agreengame from
Parent I

,
and so on

TheoutcomesggYggYy areallalso
So

So : P
= P(success) = Playgigyyy3) = 3/4-

(a) P(X=0) = 130 = 0
.00

P(X= 1) = + - = 0
.0469

I

P(X=2) =10 .20

P(X=3) =10.%

P(X=4) = 43" = 0 . 316

(b)E[X) = np = 4
. % = 3

.

(c) Var [X] = np(l -p) = +-T =
0 . 75 -

Example 4 .
An 80% free throw shooter makes

↳atemptsinagame.Write p
oa



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑨
(a) find E[X].

(b)Withoutanycomputation, arrangeis
p 11

, p(12) , p(13) .

Explain.

solution
.

(a) [[X] = 150. 8 = 12. .

(b) Since E[X] = 12 , making 12 shots
seems especially likely , so p(12) should
be largest.

Also
,
12 is about 92 . 31% of 13

,
while

II is only about 91 . 67% of 12 , so in a
sense, 12 is closer to 13 than It is to

12 . So we might expect that p(13) is closer
to p(12) than p(11) is

Guess : p(11) < p(13) < p(12) ·

(DIY : verify this .


