Binomial Probability Distribution Solutions

5 Children
A couple plans on having 5 children. What’s the probability of having:
Approximate your answers to the nearest thousandths.

1
n=>5,p=p(girl) =5 = 0.5
1. Onegirl?

p(1) ~ 0.156

o

®i3 TExAs INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf(5,.5,1)
9.15625

statplot f1 thiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

2. Atleast one girls?

p(x=>1)=1-p(0) = 0.969

ki3 TEXAS INSTRUMENTS TI-84 Plus CE

1-binompdf(5,.5,0)
0.96875

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




3. More than one girl?
px>1)=1-p(0)—-p(1) = 0.813

®i3 TEXAS INSTRUMENTS TI-84 Plus CE

1-binompdf (5, .5,0@)-binomp»

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

4. No more than one girl?

p(x<1)=p(0)+p(1) =~ 0.188

Ki3 TExAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP

binomrdf (S5, .5,0)+binompdf »

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

5. Less than three girls?

p(x <3) =p(0) +p(1) +p(2) = 0.5

ki3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (5, .5,0)+binompdf»

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




6. What is the expected number of girls?

L=5-0.5=2.5

TI-84 Plus CE

n

¢ TEXAS INSTRUMENTS
NORMAL FLOAT AUTO REAL DEGREE MP

statplot f1 tbilset f2 format f3 calc f4 table f5

[ y= ] [window] [zoom] [ trace ] [graph]

7. What is the standard deviation for this distribution?

6=v5:0.5-0.5~1.118

o

TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

1.118033989

K3 TEXAS INSTRUMENTS

statplot f1 tbilset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [h’ace] [graph]




6 Children

A couple plans on having 6 children. What’s the probability of having:
Approximate your answers to the nearest thousandths.

1
n=6,p=p(girl) =5 = 0.5

8. Two girls?

p(2) ~ 0.234

P

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf(6,.5,2)
0.234375

statplot f1 thbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] Itrace] [graph]

9. At least two girls?

p(x=>2)=1-p(0) —p(1) =~ 0.891

ki3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

1-binompdf(6,.5,0)-binomp»
0.890625

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




10. More than two girls?

p(x>2)=1-p(0)—-p1) —p(2) = 0.656

i3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

1-binompdf (6,.5,0)-binomp»
0.65625

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [haoe] [graph]

11. No more than two girls?

px<2)=p0)+p1)+p2) =~0.344

|
K3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (6,.5,0)+binompdf »
0.34375

statplot f1 tbilset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [traoe] [graph]

12. Less than five girls?

p(x <5)=p0)+p1) +p2) +pB3)+p#4) =1-p(5) —p(6) ~ 0.891

a |
ki3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

1-binompdf (6, .5,5)-binomp»
0.890625

Em;’: ] [wisnedow] [ozoom] rat:ace] [gr:ph]




13. What is the expected number of girls?

p=6-0.5=3

!
K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

statplot f1 tbiset f2 format f3 calc 4 table f5
[ y= ] [window] [zoom] [trace] [graph]

14. What is the standard deviation for this distribution?

0=V6-0.5-0.5~=1.225

*i3 TExAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

1.224744871

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




Machine

A machine has 8 components that function independently of one another. The probability that a
component will fail is 0.085. What’s the probability that:

Approximate your answers to the nearest thousandths.

n = 8,p = p(fail) = 0.085
15. Three Components fail?

p(x =3) = 0.022

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (8, .085,3)
0.0220571946

statplot f1 thbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

16. Fewer than three components fail?

p(x<3)=p(0)+p(1)+p2) =0.975

*
*i3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (8, .085,0)+binomp»
0.9751820936

statplot f1 tbiset f2 format f3 calc f4 table 5
[ y= ] [window] [zoom] [trace] [graph]




17. At least three components fail?

p(x<3)=p@3)+ p(54) +p(5) +p(6) +p(7) +p(8) =1—p(0) —p(1) — p(2)
~ 0.02

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP D

1-binompdf (8, .085,0)-binopk
0.0248179064

statplot f1 tbilset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace ] [graph]

18. More than six components fail?

p(x > 6) =p(7) +p(8) ~ 0.000000237 ~ 0.000

*i3 Texas INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (8, .085,7)+binomp»
2.37387333%€e-7

Famyk: ] [wisnedow] [O:Zm] [cal:ace] [gr:ph]

19. Between one and four components fail?

p(1<x<4)=p1)+p2)+p3)+p4) =0.508

*i3 TExAs INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (8, .085,1)+binomp»
0.5084756992

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [lrace] [graph]




20. What is the expected number of failed components?

u==8-0.085=0.68

K3 TExAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [ zoom ] [ trace | [graph]

21. What is the standard deviation for this distribution?

o=+v8-0.085-0.915 ~ 0.789

r A |
®i3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

[8%.085%.915
0.7887965517

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




Ethnic Minority STEM Students

At a particular college, 25% of STEM students are people of color. In a science class of 9 students,
what’s the probability that:

Approximate your answers to the nearest thousandths.

n =9,p = p(ethnic minority) = 0.25
22. No ethnic minority students?

p(0) ~ 0.075

K3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binomrdf(9,.25,0)
0.0750846863

statplot f1 tblset f2 format 3 calc f4 table 5
[ y= ] [window] [zoom] [trace ] [graph]

23. At least six ethnic minority students?

p(x <6)=p(6)+p(7)+p(8) =0.010

> |
*i3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (9, .25,6)+binompd)
0.0099906921

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




24. More than two students are ethnic minorities?

p(x>2)=p3)+p4) +p5)+p6)+p(7)+p@B) =1-p0) —p(1) —p(2) ~0.399

*i3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

1-binompdf (9, .25,0)-binomp»
09.3993225098

statplot f1 tblset f2 format f3 calc f4 table 5
[ y= ] [window] [zoom ] [ trace | [graph]

25. Less than two students are ethnic minorities?

p(x <2) =p(0)+ p(1) ~0.300

N
K3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (9, .25,0)+binompd»
0.3003387451

statplot f1 thiset f2 format f3 calc f4 table 5
I y= ] [windowl Izooml Itrace ] lgraph]

26. Between one and four students are ethnic minorities?

p1<x<4)=p1)+p2)+p3)+p4) =0.876

. |
*i3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf(9,.25,1)+binompd»
0.8759880066

statplot f1 tbilset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




27. What is the expected number of STEM students that are ethnic minorities?

p=9-0.25=2.25

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP ﬂ

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

28. What is the standard deviation for this distribution?

6=v9-0.25-0.75 ~ 1.299

*i3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n
J9x%.25x%.75

1.299038106

statplot f1 tblset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [h’ace] [graph]




8 Question Multiple Choice Quiz

There is an 8-question multiple choice quiz that has 5 possible answers for each question (a), (b),
(c), (d), and (e). If you guess on each question, what’s the probability of getting:

Approximate your answers to the nearest thousandths.

n = 8,p = p(correct Guess) = 0.2
29. One correct guess?

p(1) ~ 0.336

> |
K3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf(8,.2,1)
0.33554432

statplot f1 tbilset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]

30. All correct guesses?

p(8) = 0.00000256 ~ 0.000

®i3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP

binompdf(8,.2,8)

statplot f1 tbiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom ] [ trace ] [ graph]




31. At least one correct guess?

p(x=>1)=1-p(0) = 0.832

kip TExAs INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

1-binompdf(8,.2,0)
0.83222784

statplot f1 tbiset f2 format f3 calc f4 table 5
[ y= ] [window] [zoom] [traoe] [glaph]

32. More than five correct guesses?

p(x>5) =p(6) +p(7)+p(8) = 0.001

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf (8, .2,6)+binompdf»
9.00123136

statplot f1 tblset f2 format f3 calc f4 table 5
[ y= ] [window] [zoom] [traoe] [graph]

33. Between four and seven correct guesses?

p4<x<7)=pA) +pB)+p6)+p(7) =0.056

®i3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

binompdf(8,.2,4)+binompdf»
0.05627904

statplot 1 thiset 2 format f3 calc f4 table f5
[ y= ] [window) [zoom ] [ trace ] [ graph)




34. What is the expected number of correct guesses?

p=8-0.2=1.6

K3 TEXAS INSTRUMENTS TI-84 Plus CE
NORMAL FLOAT AUTO REAL DEGREE MP n

(e ) zsom] (v o)

35. What is the standard deviation for this distribution?

c=v8:-0.2:-0.8~1.131

]
K3 TEXAS INSTRUMENTS TI-84 Plus CE

NORMAL FLOAT AUTO REAL DEGREE MP n

statplot f1 thiset f2 format f3 calc f4 table f5
[ y= ] [window] [zoom] [trace] [graph]




