
MTH 214 / MTHH 501 Review for test 2

Test 2 will cover the material that was discussed in class and in the homework from
chapters 4, 5, and 7. The basic topics are probability, sampling distributions and confidence
intervals.

A brief, but not complete summary follows:

Probability We learned how random variables can be used to model a data set through
a random sample. With this we make precise what we mean by a sample from a
population, what a parameter is and what a statistic is.

Some language that we learned: The distribution of a random variable, and the mean
and standard deviation of a population.

For discrete we learned two formulas to compute these:

µ= ∑kP(X = k), σ2 = ∑(k−µ)2P(X = k),

where P(X = k) for each k in the range of X is the distribution of X.

For continuous RVs we know that µ measures the “center” and σ the “spread”. The
shape of a continuous refers to the density f (x) which gives the distribution via P(X≤ b)
is the area to the left of b under the graph of f (x) above 0.

Two key distributions are the binomial distribution and the normal distribution. Each
of these is specified completely by two parameters. These are n and p for the binomial
and µ and σ for the normal.

Sampling distributions Once a random sample is understood as n independent RVs with
the population distribution then a statistic is just a numeric summary of these. The fact
that the statistic depends on a random sample means that a statistic is too random.
Hence it is described by a distribution and summarized with a mean and standard
deviation.

We learned that the sampling disributions of all of the following are approximately
normal (sometimes we need n to be large):

p̂ = x/n,
p̂− p√

p(1− p)/n
,

p̂− p√
p̂(1− p̂)/n

;

x̄ =
1
n∑xi ,

x̄−µ
σ/
√

n

However, if the population is normally distributed, then

x̄−µ
s/
√

n
=

observed− expected

SE

has a t-distribution with n−1 degrees of freedom
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Confidence intervals We learned about these two (1−α)100% confidence intervals:

p̂−z∗SE(p̂), x̄− t∗SE(p̂).

The formulas are straightforward, but how we interpret them is subtle.

Some sample problems I might ask would be:

1. A number, X, is randomly selected amongst the values 2,3,5, and 7. However, the
probabilities of selecting 2 is twice that of 3 which is twice that of 5 which is twice that
of 7. Find the distribution of X, its expected value and its standard deviation.

If the number was randomly chosen 100 times, and the average of these 100 numbers
is taken what value do you expect to get?

2. If X is binomial with n = 5 and p = 1/4 find all of the following:

E(X), SD(X), P(X = 3), P(X ≤ 3)

3. Let X have the following distribution

k 1 2 3 4

----------------------

P(X=k) 1/2 1/4 1/8 1/8

Find P(X < 2), P(X ≤ 3), P(X > 2).

4. Let Z be a standard normal Find the following:

P(Z < 1), P(Z≤ 2.3), P(Z≥ 1.23), P(−1≤ Z≤ 1/2)

5. Again, let Z be a standard normal. Find z for each

P(Z≤ z) = .32, P(Z≥ z)−0.10

6. Let Y be a normal random variable with mean 10 and standard deviation 20. Find

P(Y > 10), P(Y > 20), P(Y > 31), P(15< Y < 25)

7. Let X1, X2, . . . , X16 is random sample for a normal population with mean 10 and
standard deviation 20. Find the following

P(x̄ > 10), P(x̄ > 20), P(x̄ > 31), P(15< x̄ < 25)

8. Suppose waist sizes are normally distributed with a mean of 92 cm and standard
deviation of 11cm. Let Y denote a randomly chosen waist, find
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(a) P(Y ≥ 100).
(b) P(Y ≥ y) = 0.80

9. Suppose X1,X2, . . . ,Xn is a random sample from a population with mean µ and standard
deviation σ. Which of these statements actually makes sense?

(a) The sample mean is the population mean.

(b) The mean of the sample mean is the population mean.

(c) the standard deviation of the sample mean is the population standard deviation.

(d) The distribution of the sample mean (for large n) is not the population distribution
but the normal distribution.

10. A random sample of 50 people finds 46% agree with some proposition. Is .5 in the 95%
CI based for π based on this sample?

How large would n need to be so that if p̂ = .46 you would be sure that p = .5 is not
in the 95% CI for p given by p̂.

11. A random sample has the following summaries:

> length(x)

[1] 20

> mean(x)

[1] 0.0989

> sd(x)

[1] 1.574

> qqnorm(x)
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If this data set is appropriate for finding a 95% CI for µ based on x̄ say why and then
find the CI. Otherwise, say why not.

12. A random sample has the following summaries:

> length(x)

[1] 200

> mean(x)

[1] 0.919

> sd(x)

[1] 0.9083

> qqnorm(x)
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If this data set is appropriate for finding a 95% CI for µ based on x̄ say why and then
find the CI. Otherwise, say why not.
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