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Math 121

Exam 2, Fall 2186, (Chapter 5-7 in Gould & Ryan, 2nd.)
October 54, 2186
S. K. Hyde Name:

Various Formulas

P (Ac) = 1− P (A) P (A and B) = P (A)P (B|A) = P (B)P (A|B)

P (B|A) =
P (A and B)

P (A)
P (A or B) = P (A) + P (B)− P (A and B)

z =
x− µ

σ
µ = np σ =

√

np(1− p) p̂ ∼ N
(

p,

√

p(1− p)

n

)

p̂±m m = z∗SEp̂ SEp̂ =

√

p̂(1− p̂)

n
n =

(

z∗

m

)2(

1

4

)

(p̂1 − p̂2)±m m = z∗SEest SEest =

√

p̂1(1− p̂1)

n1

+
p̂2(1− p̂2)

n2

Conf Level 99% 95% 90% 80%
z∗ 2.576 1.960 1.645 1.282



Exam 2 - Model Variation with Probability, Normal & Binomial model, Sampling and Inference page 2

T
a
b
le

en
tr
y
fo
r
z
is

th
e
a
re
a
u
n
d
er

th
e
st
a
n
d
a
rd

N
o
rm

a
l
cu

rv
e
to

th
e

le
ft

o
f
z

0
z

T
a
b
le

A
:
S
ta
n
d
a
rd

N
o
rm

a
l
p
ro
b
a
b
il
it
ie
s

z
.0
0

.0
1

.0
2

.0
3

.0
4

.0
5

.0
6

.0
7

.0
8

.0
9

-3
.4

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
3

.0
0
0
2

-3
.3

.0
0
0
5

.0
0
0
5

.0
0
0
5

.0
0
0
4

.0
0
0
4

.0
0
0
4

.0
0
0
4

.0
0
0
4

.0
0
0
4

.0
0
0
3

-3
.2

.0
0
0
7

.0
0
0
7

.0
0
0
6

.0
0
0
6

.0
0
0
6

.0
0
0
6

.0
0
0
6

.0
0
0
5

.0
0
0
5

.0
0
0
5

-3
.1

.0
0
1
0

.0
0
0
9

.0
0
0
9

.0
0
0
9

.0
0
0
8

.0
0
0
8

.0
0
0
8

.0
0
0
8

.0
0
0
7

.0
0
0
7

-3
.0

.0
0
1
3

.0
0
1
3

.0
0
1
3

.0
0
1
2

.0
0
1
2

.0
0
1
1

.0
0
1
1

.0
0
1
1

.0
0
1
0

.0
0
1
0

-2
.9

.0
0
1
9

.0
0
1
8

.0
0
1
8

.0
0
1
7

.0
0
1
6

.0
0
1
6

.0
0
1
5

.0
0
1
5

.0
0
1
4

.0
0
1
4

-2
.8

.0
0
2
6

.0
0
2
5

.0
0
2
4

.0
0
2
3

.0
0
2
3

.0
0
2
2

.0
0
2
1

.0
0
2
1

.0
0
2
0

.0
0
1
9

-2
.7

.0
0
3
5

.0
0
3
4

.0
0
3
3

.0
0
3
2

.0
0
3
1

.0
0
3
0

.0
0
2
9

.0
0
2
8

.0
0
2
7

.0
0
2
6

-2
.6

.0
0
4
7

.0
0
4
5

.0
0
4
4

.0
0
4
3

.0
0
4
1

.0
0
4
0

.0
0
3
9

.0
0
3
8

.0
0
3
7

.0
0
3
6

-2
.5

.0
0
6
2

.0
0
6
0

.0
0
5
9

.0
0
5
7

.0
0
5
5

.0
0
5
4

.0
0
5
2

.0
0
5
1

.0
0
4
9

.0
0
4
8

-2
.4

.0
0
8
2

.0
0
8
0

.0
0
7
8

.0
0
7
5

.0
0
7
3

.0
0
7
1

.0
0
6
9

.0
0
6
8

.0
0
6
6

.0
0
6
4

-2
.3

.0
1
0
7

.0
1
0
4

.0
1
0
2

.0
0
9
9

.0
0
9
6

.0
0
9
4

.0
0
9
1

.0
0
8
9

.0
0
8
7

.0
0
8
4

-2
.2

.0
1
3
9

.0
1
3
6

.0
1
3
2

.0
1
2
9

.0
1
2
5

.0
1
2
2

.0
1
1
9

.0
1
1
6

.0
1
1
3

.0
1
1
0

-2
.1

.0
1
7
9

.0
1
7
4

.0
1
7
0

.0
1
6
6

.0
1
6
2

.0
1
5
8

.0
1
5
4

.0
1
5
0

.0
1
4
6

.0
1
4
3

-2
.0

.0
2
2
8

.0
2
2
2

.0
2
1
7

.0
2
1
2

.0
2
0
7

.0
2
0
2

.0
1
9
7

.0
1
9
2

.0
1
8
8

.0
1
8
3

-1
.9

.0
2
8
7

.0
2
8
1

.0
2
7
4

.0
2
6
8

.0
2
6
2

.0
2
5
6

.0
2
5
0

.0
2
4
4

.0
2
3
9

.0
2
3
3

-1
.8

.0
3
5
9

.0
3
5
1

.0
3
4
4

.0
3
3
6

.0
3
2
9

.0
3
2
2

.0
3
1
4

.0
3
0
7

.0
3
0
1

.0
2
9
4

-1
.7

.0
4
4
6

.0
4
3
6

.0
4
2
7

.0
4
1
8

.0
4
0
9

.0
4
0
1

.0
3
9
2

.0
3
8
4

.0
3
7
5

.0
3
6
7

-1
.6

.0
5
4
8

.0
5
3
7

.0
5
2
6

.0
5
1
6

.0
5
0
5

.0
4
9
5

.0
4
8
5

.0
4
7
5

.0
4
6
5

.0
4
5
5

-1
.5

.0
6
6
8

.0
6
5
5

.0
6
4
3

.0
6
3
0

.0
6
1
8

.0
6
0
6

.0
5
9
4

.0
5
8
2

.0
5
7
1

.0
5
5
9

-1
.4

.0
8
0
8

.0
7
9
3

.0
7
7
8

.0
7
6
4

.0
7
4
9

.0
7
3
5

.0
7
2
1

.0
7
0
8

.0
6
9
4

.0
6
8
1

-1
.3

.0
9
6
8

.0
9
5
1

.0
9
3
4

.0
9
1
8

.0
9
0
1

.0
8
8
5

.0
8
6
9

.0
8
5
3

.0
8
3
8

.0
8
2
3

-1
.2

.1
1
5
1

.1
1
3
1

.1
1
1
2

.1
0
9
3

.1
0
7
5

.1
0
5
6

.1
0
3
8

.1
0
2
0

.1
0
0
3

.0
9
8
5

-1
.1

.1
3
5
7

.1
3
3
5

.1
3
1
4

.1
2
9
2

.1
2
7
1

.1
2
5
1

.1
2
3
0

.1
2
1
0

.1
1
9
0

.1
1
7
0

-1
.0

.1
5
8
7

.1
5
6
2

.1
5
3
9

.1
5
1
5

.1
4
9
2

.1
4
6
9

.1
4
4
6

.1
4
2
3

.1
4
0
1

.1
3
7
9

-0
.9

.1
8
4
1

.1
8
1
4

.1
7
8
8

.1
7
6
2

.1
7
3
6

.1
7
1
1

.1
6
8
5

.1
6
6
0

.1
6
3
5

.1
6
1
1

-0
.8

.2
1
1
9

.2
0
9
0

.2
0
6
1

.2
0
3
3

.2
0
0
5

.1
9
7
7

.1
9
4
9

.1
9
2
2

.1
8
9
4

.1
8
6
7

-0
.7

.2
4
2
0

.2
3
8
9

.2
3
5
8

.2
3
2
7

.2
2
9
6

.2
2
6
6

.2
2
3
6

.2
2
0
6

.2
1
7
7

.2
1
4
8

-0
.6

.2
7
4
3

.2
7
0
9

.2
6
7
6

.2
6
4
3

.2
6
1
1

.2
5
7
8

.2
5
4
6

.2
5
1
4

.2
4
8
3

.2
4
5
1

-0
.5

.3
0
8
5

.3
0
5
0

.3
0
1
5

.2
9
8
1

.2
9
4
6

.2
9
1
2

.2
8
7
7

.2
8
4
3

.2
8
1
0

.2
7
7
6

-0
.4

.3
4
4
6

.3
4
0
9

.3
3
7
2

.3
3
3
6

.3
3
0
0

.3
2
6
4

.3
2
2
8

.3
1
9
2

.3
1
5
6

.3
1
2
1

-0
.3

.3
8
2
1

.3
7
8
3

.3
7
4
5

.3
7
0
7

.3
6
6
9

.3
6
3
2

.3
5
9
4

.3
5
5
7

.3
5
2
0

.3
4
8
3

-0
.2

.4
2
0
7

.4
1
6
8

.4
1
2
9

.4
0
9
0

.4
0
5
2

.4
0
1
3

.3
9
7
4

.3
9
3
6

.3
8
9
7

.3
8
5
9

-0
.1

.4
6
0
2

.4
5
6
2

.4
5
2
2

.4
4
8
3

.4
4
4
3

.4
4
0
4

.4
3
6
4

.4
3
2
5

.4
2
8
6

.4
2
4
7

-0
.0

.5
0
0
0

.4
9
6
0

.4
9
2
0

.4
8
8
0

.4
8
4
0

.4
8
0
1

.4
7
6
1

.4
7
2
1

.4
6
8
1

.4
6
4
1

T
a
b
le

en
tr
y
fo
r
z
is

th
e
a
re
a
u
n
d
er

th
e
st
a
n
d
a
rd

N
o
rm

a
l
cu

rv
e
to

th
e

le
ft

o
f
z

0
z

T
a
b
le

A
:
S
ta
n
d
a
rd

N
o
rm

a
l
p
ro
b
a
b
il
it
ie
s

z
.0
0

.0
1

.0
2

.0
3

.0
4

.0
5

.0
6

.0
7

.0
8

.0
9

0
.0

.5
0
0
0

.5
0
4
0

.5
0
8
0

.5
1
2
0

.5
1
6
0

.5
1
9
9

.5
2
3
9

.5
2
7
9

.5
3
1
9

.5
3
5
9

0
.1

.5
3
9
8

.5
4
3
8

.5
4
7
8

.5
5
1
7

.5
5
5
7

.5
5
9
6

.5
6
3
6

.5
6
7
5

.5
7
1
4

.5
7
5
3

0
.2

.5
7
9
3

.5
8
3
2

.5
8
7
1

.5
9
1
0

.5
9
4
8

.5
9
8
7

.6
0
2
6

.6
0
6
4

.6
1
0
3

.6
1
4
1

0
.3

.6
1
7
9

.6
2
1
7

.6
2
5
5

.6
2
9
3

.6
3
3
1

.6
3
6
8

.6
4
0
6

.6
4
4
3

.6
4
8
0

.6
5
1
7

0
.4

.6
5
5
4

.6
5
9
1

.6
6
2
8

.6
6
6
4

.6
7
0
0

.6
7
3
6

.6
7
7
2

.6
8
0
8

.6
8
4
4

.6
8
7
9

0
.5

.6
9
1
5

.6
9
5
0

.6
9
8
5

.7
0
1
9

.7
0
5
4

.7
0
8
8

.7
1
2
3

.7
1
5
7

.7
1
9
0

.7
2
2
4

0
.6

.7
2
5
7

.7
2
9
1

.7
3
2
4

.7
3
5
7

.7
3
8
9

.7
4
2
2

.7
4
5
4

.7
4
8
6

.7
5
1
7

.7
5
4
9

0
.7

.7
5
8
0

.7
6
1
1

.7
6
4
2

.7
6
7
3

.7
7
0
4

.7
7
3
4

.7
7
6
4

.7
7
9
4

.7
8
2
3

.7
8
5
2

0
.8

.7
8
8
1

.7
9
1
0

.7
9
3
9

.7
9
6
7

.7
9
9
5

.8
0
2
3

.8
0
5
1

.8
0
7
8

.8
1
0
6

.8
1
3
3

0
.9

.8
1
5
9

.8
1
8
6

.8
2
1
2

.8
2
3
8

.8
2
6
4

.8
2
8
9

.8
3
1
5

.8
3
4
0

.8
3
6
5

.8
3
8
9

1
.0

.8
4
1
3

.8
4
3
8

.8
4
6
1

.8
4
8
5

.8
5
0
8

.8
5
3
1

.8
5
5
4

.8
5
7
7

.8
5
9
9

.8
6
2
1

1
.1

.8
6
4
3

.8
6
6
5

.8
6
8
6

.8
7
0
8

.8
7
2
9

.8
7
4
9

.8
7
7
0

.8
7
9
0

.8
8
1
0

.8
8
3
0

1
.2

.8
8
4
9

.8
8
6
9

.8
8
8
8

.8
9
0
7

.8
9
2
5

.8
9
4
4

.8
9
6
2

.8
9
8
0

.8
9
9
7

.9
0
1
5

1
.3

.9
0
3
2

.9
0
4
9

.9
0
6
6

.9
0
8
2

.9
0
9
9

.9
1
1
5

.9
1
3
1

.9
1
4
7

.9
1
6
2

.9
1
7
7

1
.4

.9
1
9
2

.9
2
0
7

.9
2
2
2

.9
2
3
6

.9
2
5
1

.9
2
6
5

.9
2
7
9

.9
2
9
2

.9
3
0
6

.9
3
1
9

1
.5

.9
3
3
2

.9
3
4
5

.9
3
5
7

.9
3
7
0

.9
3
8
2

.9
3
9
4

.9
4
0
6

.9
4
1
8

.9
4
2
9

.9
4
4
1

1
.6

.9
4
5
2

.9
4
6
3

.9
4
7
4

.9
4
8
4

.9
4
9
5

.9
5
0
5

.9
5
1
5

.9
5
2
5

.9
5
3
5

.9
5
4
5

1
.7

.9
5
5
4

.9
5
6
4

.9
5
7
3

.9
5
8
2

.9
5
9
1

.9
5
9
9

.9
6
0
8

.9
6
1
6

.9
6
2
5

.9
6
3
3

1
.8

.9
6
4
1

.9
6
4
9

.9
6
5
6

.9
6
6
4

.9
6
7
1

.9
6
7
8

.9
6
8
6

.9
6
9
3

.9
6
9
9

.9
7
0
6

1
.9

.9
7
1
3

.9
7
1
9

.9
7
2
6

.9
7
3
2

.9
7
3
8

.9
7
4
4

.9
7
5
0

.9
7
5
6

.9
7
6
1

.9
7
6
7

2
.0

.9
7
7
2

.9
7
7
8

.9
7
8
3

.9
7
8
8

.9
7
9
3

.9
7
9
8

.9
8
0
3

.9
8
0
8

.9
8
1
2

.9
8
1
7

2
.1

.9
8
2
1

.9
8
2
6

.9
8
3
0

.9
8
3
4

.9
8
3
8

.9
8
4
2

.9
8
4
6

.9
8
5
0

.9
8
5
4

.9
8
5
7

2
.2

.9
8
6
1

.9
8
6
4

.9
8
6
8

.9
8
7
1

.9
8
7
5

.9
8
7
8

.9
8
8
1

.9
8
8
4

.9
8
8
7

.9
8
9
0

2
.3

.9
8
9
3

.9
8
9
6

.9
8
9
8

.9
9
0
1

.9
9
0
4

.9
9
0
6

.9
9
0
9

.9
9
1
1

.9
9
1
3

.9
9
1
6

2
.4

.9
9
1
8

.9
9
2
0

.9
9
2
2

.9
9
2
5

.9
9
2
7

.9
9
2
9

.9
9
3
1

.9
9
3
2

.9
9
3
4

.9
9
3
6

2
.5

.9
9
3
8

.9
9
4
0

.9
9
4
1

.9
9
4
3

.9
9
4
5

.9
9
4
6

.9
9
4
8

.9
9
4
9

.9
9
5
1

.9
9
5
2

2
.6

.9
9
5
3

.9
9
5
5

.9
9
5
6

.9
9
5
7

.9
9
5
9

.9
9
6
0

.9
9
6
1

.9
9
6
2

.9
9
6
3

.9
9
6
4

2
.7

.9
9
6
5

.9
9
6
6

.9
9
6
7

.9
9
6
8

.9
9
6
9

.9
9
7
0

.9
9
7
1

.9
9
7
2

.9
9
7
3

.9
9
7
4

2
.8

.9
9
7
4

.9
9
7
5

.9
9
7
6

.9
9
7
7

.9
9
7
7

.9
9
7
8

.9
9
7
9

.9
9
7
9

.9
9
8
0

.9
9
8
1

2
.9

.9
9
8
1

.9
9
8
2

.9
9
8
2

.9
9
8
3

.9
9
8
4

.9
9
8
4

.9
9
8
5

.9
9
8
5

.9
9
8
6

.9
9
8
6

3
.0

.9
9
8
7

.9
9
8
7

.9
9
8
7

.9
9
8
8

.9
9
8
8

.9
9
8
9

.9
9
8
9

.9
9
8
9

.9
9
9
0

.9
9
9
0

3
.1

.9
9
9
0

.9
9
9
1

.9
9
9
1

.9
9
9
1

.9
9
9
2

.9
9
9
2

.9
9
9
2

.9
9
9
2

.9
9
9
3

.9
9
9
3

3
.2

.9
9
9
3

.9
9
9
3

.9
9
9
4

.9
9
9
4

.9
9
9
4

.9
9
9
4

.9
9
9
4

.9
9
9
5

.9
9
9
5

.9
9
9
5

3
.3

.9
9
9
5

.9
9
9
5

.9
9
9
5

.9
9
9
6

.9
9
9
6

.9
9
9
6

.9
9
9
6

.9
9
9
6

.9
9
9
6

.9
9
9
7

3
.4

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
7

.9
9
9
8


