
EX 8.3.1: Consider the normal population of all US college student heights and the average height µ (in feet.)

The last US census revealed that the average college student height was 5.4 ft.

Suppose a sample of size (n = 25) is taken from the population.

Moreover, the sample mean x = 5.1 ft and the sample std deviation s = 1.2 ft.

Does the sample data suggest that the average student height nowadays has decreased??

(Use significance level α = 0.05)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

H0 : µ = 5.4

HA : µ < 5.4

(b) Compute the appropriate test statistic value for this hypothesis test.

t =
x− µ0

s/
√
n

=
5.1− 5.4

1.2/
√

25
= −1.25

(c) Compute the resulting P-value.

P-value ≈ P(T ≤ t) = Φt(−1.25; ν = 24) = 1− Φt(1.25; ν = 24)
LOOKUP
≈ 1− 0.879 + 0.897

2
= 0.112

Since t = 1.25 is in the middle of the table entries, t = 1.2 & t = 1.3, take their average to get a good approximation.

(d) Make the appropriate decision.

Since P-value = 0.112 > 0.05 = α, Accept (or Fail to Reject) H0

There is not enough compelling evidence from the data to support the claim that

the average college student height has decreased nowadays.

EX 8.3.2: Jim has a well on his land from which he draws well water.

For the ten years he lived there, the well water tasted fine, meaning its pH was 7.0.

However, recently he noticed the well water tastes slightly alkaline (pH above 7.0).

So, he draws 12 buckets of water on different days, at different times & independently of each other.

He measures the pH level of each bucket and determines that the sample mean is 7.6 and sample variance is 5.2.

Does the data suggest that the average pH level of the well water is more alkaline??

(Use significance level α = 0.01)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

H0 : µ = 7.0

HA : µ > 7.0

(b) Compute the appropriate test statistic value for this hypothesis test.

z =
x− µ0

s/
√
n

=
7.6− 7.0√
5.2/
√

12
≈ 0.91147

(c) Compute the resulting P-value.

P-value ≈ P(T ≥ t) = 1− Φt(0.91; ν = 11) ≈ 1− Φt(0.9; ν = 11)
LOOKUP
≈ 1− 0.806 = 0.194

Since t = 0.91 is close enough to the nearest table entry, t = 0.9, simply compute Φt(0.9; ν = 11).

(d) Make the appropriate decision.

Since P-value = 0.194 > 0.01 = α, Accept (or Fail to Reject) H0

There is not enough compelling evidence from the data to support the claim that the well water is more alkaline.
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EX 8.3.3: Jerry has a well on his land from which he draws well water.

For the twenty years he lived there, the well water tasted fine, meaning it has a neutral pH (pH = 7.0).

Recently he noticed the water sometimes tastes alkaline (pH above 7.0) and sometimes acidic (pH below 7.0).

So, he draws 33 buckets of water on different days, at different times & independently of each other.

He measures the pH level of each bucket and determines that the sample mean is 6.7 and sample std dev is 1.13.

Does the data confirm Jerry’s suspicion that the average pH level of the well water is not neutral??

(Use significance level α = 0.05)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

H0 : µ = 7.0

HA : µ 6= 7.0

(b) Compute the appropriate test statistic value for this hypothesis test.

t =
x− µ0

s/
√
n

=
6.7− 7.0

1.13/
√

33
≈ −1.52511

(c) Compute the resulting P-value.

P-value ≈ 2 · [1− Φt(|t|; ν = 32)] = 2 · [1− Φt(1.53; ν = 32)]
LOOKUP
≈ 2 ·

[
1− 0.928 + 0.940

2

]
= 0.132

Since t = 1.53 is in the middle of the table entries, t = 1.5 & t = 1.6, take their average to get a good approximation.

For an even better approximation of Φt(1.53; ν = 32), take a weighted average:

Φt(1.53; ν = 32) ≈ (2)(0.928) + (1)(0.940)

3
= 0.932 =⇒ P-value ≈ 2 · [1− 0.932] = 0.136

Note that the weighted average is not necessary for exams, the ordinary average is fine.

The ordinary average should be fine for WebAssign also, but if not use the weighted average in cases like this.

(d) Make the appropriate decision.

Since P-value = 0.132 > 0.05 = α, Accept (or Fail to Reject) H0

There is not enough compelling evidence from the data to support the claim that the well water is not neutral.

c©2016 Josh Engwer – Revised April 13, 2016


