
PSY 200 

Problem Set 2 

1. For a population with µ = 50 and σ = 10,  
 

a. Find the z-score for each of the following X values. 
(You should be able to find these values using the definition of a z-score.  You should not 
need to use a formula or do any serious calculations.) 

 
X = 55 X = 60 X = 75 
X = 45 X = 30 X = 35 
  

b. Find the score (X value) that corresponds to each of the following z-scores. (Again, you 
should be able to find these values without any formula or serious calculations.) 
 
z = 1.00 z = 0.80 z = 1.50 
z = -0.50 z = -0.30 z = -1.50 
 

2. For a population with a mean of µ = 85, a score of X = 90 corresponds to z = 0.50. What is the 
standard deviation? 
 

3. In a population of exam scores, a score of X = 88 corresponds to z = +2.00 and a score of X = 79 
corresponds to z = -1.00.  Find the mean and standard deviation for the population.  (Hint: 
Sketch the distribution and locate the two scores on your sketch.) 
 

4. Find each of the following probabilities for a normal distribution. 
 

a. p(z > -1.00) 
b. p(z > -0.80) 
c. p(z < 0.25) 
d. p(z < 1.25) 

 
5. A consumer survey indicates that the average household spends µ = $155 on groceries each 

week. The distribution of spending amounts is approximately normal with a standard deviation 
of σ = $25.  Based on this distribution, 
 

a. What proportion of the population spends more than $175 a week on groceries? 
b. What is the probability of randomly selecting a family that spends less than $100 on 

groceries? 
c. How much money do you need to spend on groceries to be in the top 20% of the 

distribution? 
 



6. For a sample selected from a population with a mean of µ = 50 and a standard deviation σ = 10: 
 

a. If the sample n = 4, what would you expect the sample mean (M) to be?  Find the 
standard error of M. 

b. If the sample n = 25, what would expect the sample mean (M) to be?  Find the standard 
error of M. 
 
 

7. A researcher would like to test the effectiveness of a newly developed growth hormone.  The 
researcher knows that under normal circumstances laboratory rats reach an average weight of µ 
= 950 grams at 10 weeks of age.  The distribution of weights is normal with σ = 30.  A random 
sample of n = 25 newborn rats is obtained, and the hormone is given to each rat.  When the rats 
in the sample reach 10 weeks old, each rat is weighed.  The mean weight for this sample is M = 
974. 
 

a. Identify the independent and the dependent variables for this study. 
b. Assuming a two-tailed test, state the null hypothesis in a sentence that includes the 

independent variable and the dependent variable. 
c. Using symbols, state the hypotheses (H0 and H1) for the two tailed test. 
d. Sketch the appropriate distribution, and locate the critical region for α = .05. 
e. Calculate the test statistic (z-score) for the sample. 
f. What decision should be made about the null hypothesis, and what decision should be 

made about the effect of the hormone? 
 

8. To test the effectiveness of a treatment, a sample of n = 25 people is selected from a normal 
population with a mean of µ = 60.  After the treatment is administered to the individuals in the 
sample, the sample mean is found to be M = 55.  
 

a. If the population standard deviation is σ = 10, can you conclude that the treatment has a 
significant effect? Use a two-tailed test with α = .05. 

b. If the population standard deviation is σ = 20, can you conclude that the treatment has a 
significant effect? Use a two-tailed test with α = .05. 

c. Compute Cohen’s d to measure effect size for both tests (σ = 20 and σ = 10). 
d. Briefly describe how the standard deviation influences the outcome of the hypothesis 

test and influences measures of effect size? 
 


