












Math 214 Statistics Fall 13 Midterm 3a Lab Solutions

1. (40 points) A population of jellyfish have weight normally distributed with
mean 0.9kg and standard deviation 0.5kg.

(a) What is the probability that a jellyfish weighs more than 1.75kg?

> 1 - pnorm(1.75, 0.9, 0.5)

[1] 0.04456546

(b) What is the largest weight of jellyfish in the bottom 15% of the population
by weight?

> qnorm(0.15, 0.9, 0.5)

[1] 0.3817833

(c) Use R to simulate taking a random sample of 10 jellyfish. (Hint:rnorm)
What is the mean and standard deviation of the jellyfish in your sample?

> data<-rnorm(10, 0.9, 0.5)

> data

[1] 0.3386087 1.5559924 0.4315115 0.2581337 0.2973410 1.7161218

[7] 0.5644023 0.7377069 0.6686331 -0.1526290

> mean(data)

[1] 0.6415822

> sd(data)

[1] 0.5810851

(d) Use R to simulate taking a random sample of 100 jellyfish. What is the
mean and standard deviation of the jellyfish in your sample?

> data<-rnorm(100, 0.9, 0.5)

> mean(data)

[1] 0.8827388

> sd(data)

[1] 0.4415979

(e) Use R to simulate taking a random sample of 1000 jellyfish. What is the
mean and standard deviation of the jellyfish in your sample?
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> data<-rnorm(1000, 0.9, 0.5)

> mean(data)

[1] 0.8930775

> sd(data)

[1] 0.4938173

(f) Comment on the values you got from the previous three questions - is this
what you expected?

Yes - mean and standard deviation reasonably close to actual values, and
get closer as sample size increases.

(g) Use R to take 10 random samples of size 10. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { data[i] = mean(rnorm(10, 0.9, 0.5)) }

> mean(data)

[1] 0.9033864

> sd(data)

[1] 0.213825

(h) Use R to take 10 random samples of size 100. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { data[i] = mean(rnorm(100, 0.9, 0.5)) }

> mean(data)

[1] 0.8846266

> sd(data)

[1] 0.05046255

(i) Use R to take 10 random samples of size 1000. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { data[i] = mean(rnorm(1000, 0.9, 0.5)) }

> mean(data)

[1] 0.8947339

> sd(data)

[1] 0.01875147

2



(j) Comment on the values you got from the previous three questions - is this
what you expected?

Yes - means get closer to the actual mean and standard deviations get
smaller.
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