
HW 5 – Math 58B
due Thursday, February 26, 2026

your name here

library(tidyverse)
library(mosaic)
library(praise)

Assignment Summary (Goals)

• working with Z scores (calculating and interpreting)
• calculating normal probabilities (with Z scores and with ̂𝑝)
• calculating CIs using the Z* value from the normal curve

Q1. Distribution of ̂𝑝
Suppose the true population proportion were p = 0.1. The figure below (see the pdf version
of the assignment with the image) shows what the distribution of a sample proportion looks
like when the sample size is 𝑛 = 20, 𝑛 = 100, and 𝑛 = 500.

(a) What does each point (observation) in each of the figures represent?
(b) Describe how the distribution of the sample proportion, ̂𝑝, changes as n becomes larger

(describe shape, center, and spread).
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Figure 1: From OpenIntro.

Q2. Area under the curve

What percent of a “standard” normal distribution [the one with: N( 𝜇 = 0; 𝜎 = 1)] is found
in each region? Be sure to draw a graph [or use a function in R (xpnorm() in the mosaic
package) that provides a graph for you].

(a) Z < -1.35
(b) Z > 1.48
(c) -0.4 < Z < 1.5
(d) |Z| > 2

Q3. Scores on the GRE

A college senior who took the Graduate Record Examination exam scored 620 on the Verbal
Reasoning section and 670 on the Quantitative Reasoning section. The mean score for Verbal
Reasoning section was 462 with a standard deviation of 119, and the mean score for the Quan-
titative Reasoning was 584 with a standard deviation of 151. Suppose that both distributions
are nearly normal.

(a) Write down the short-hand for the two normal distributions.

(b) What is her Z score on the Verbal Reasoning section? On the Quantitative Reasoning
section? Draw a standard normal distribution curve and mark the two Z scores.

(c) What do the Z scores tell you?

(d) Relative to others, which section did she do better on?

(e) Find her percentile scores for the two exams.

(f) What percent of the test takers did better than her on the Verbal Reasoning section?
On the Quantitative Reasoning section?
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(g) Explain why simply comparing her raw scores from the two sections would lead to the
incorrect conclusion that she did better on the Quantitative Reasoning section.

(h) If the distributions of the scores on the exams are not nearly normal, would your answers
to parts (b) - (f) change? Explain your reasoning.

Q4. Chronic illness

In 2013, the Pew Research Foundation reported that “45% of U.S. adults report that they
live with one or more chronic conditions”. However, this value was based on a sample, so it
may not be a perfect estimate for the population parameter of interest on its own. The study
reported a standard error of about 1.2%, and a normal model may reasonably be used in this
setting.

(a) Using the normal distribution as a probability model, create a 95% confidence interval
for the proportion of U.S. adults who live with one or more chronic conditions. Also
interpret the confidence interval in the context of the study.

Identify each of the following statements as TRUE or FALSE. You don’t need to justify it
here, but it’s always a good idea (read: quiz coming soon!) to practice putting into words why
something is true or false.

(b) We can say with certainty that the confidence interval contains the true percentage of
U.S. adults who suffer from a chronic illness.

(c) If we repeated this study 1,000 times and constructed a 95% confidence interval for
each study, then approximately 950 of those confidence intervals would contain the true
fraction of U.S. adults who suffer from chronic illnesses.

(d) The poll provides evidence (p-value < 0.05) that the percentage of U.S. adults who suffer
from chronic illnesses is below 50%. [You don’t need to do the entire hypothesis test here,
you should be able to get the answer from the CI. However, you should also know how
to do the entire hypothesis test!]

(e) Since the standard error is 1.2%, only 1.2% of people in the study communicated uncer-
tainty about their answer.

praise()

[1] "You are riveting!"
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