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I. Descriptive Statistics

1 ∑ xi x = ∑ x = i n n 
1 2 ∑( xi − x )2 

s = ∑( x − x ) =x in − 1 n − 1 

ŷ = a + bx y = a + bx 

 1  xi − x  yi − y r = ∑  n − 1  sx  sy 

syb = r sx

II. Probability and Distributions

 P A ∪ B = P A + P B  − P A ∩ B ( ) ( ) ( ) ( ) 
P A  B( ∩ )P A B| =( ) P B( )

Probability Distribution  Mean  Standard Deviation  

Discrete random variable, X  µ = (E X  ) = ∑ ( )x P x  X i i  2σ = ∑( x − µ ) ( )P xX i X i 

If   𝑋𝑋  has a binomial distribution 
with parameters   n and p, then:  

 n x n x−(P X = x) = p (1 − p) 
 x 

where  x = 0, 1, 2, 3,  , n 

µ = npX σ = np (1 − p)X 

If   𝑋𝑋 has  a geometric distribution 
with parameter  p, then:  

x 1−(P X = x) = (1 − p) p 

where x = 1, 2, 3, 

1µ = X p 
1 − pσ = X p 

III. Sampling Distributions  and Inferential Statistics

Standardized  test statistic:  statistic − parameter 
standard error of the statistic 

Confidence interval:    statistic ± (critical value )( standard error of statistic ) 

Chi-square statistic:   (observed − expected)2 
2χ = ∑ expected 
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 4.  Tumbleweed, commonly found in the western United States, is the dried structure of certain plants that are 
blown by the wind. Kochia, a type of plant that turns into tumbleweed at the end of the summer, is a problem for 
farmers because it takes nutrients away from soil that would otherwise go to more beneficial plants. Scientists 
are concerned that kochia plants are becoming resistant to the most commonly used herbicide, glyphosate. In 
2014, 19.7 percent of 61 randomly selected kochia plants were resistant to glyphosate. In 2017, 38.5 percent of 
52 randomly selected kochia plants were resistant to glyphosate. Do the data provide convincing statistical 

2019 AP® STATISTICS FREE-RESPONSE QUESTIONS 

evidence, at the level of a = 0.05,  that there has been an increase in the proportion of all kochia plants that are 
resistant to glyphosate?  
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4. A researcher conducted a medical study to investigate whether taking a low-dose aspirin reduces the chance
of developing colon cancer. As part of the study, 1,000 adult volunteers were randomly assigned to one of two
groups. Half of the volunteers were assigned to the experimental group that took a low-dose aspirin each day,
and the other half were assigned to the control group that took a placebo each day. At the end of six years,
15 of the people who took the low-dose aspirin had developed colon cancer and 26 of the people who took
the placebo had developed colon cancer. At the significance level 0.05a ,  do the data provide convincing
statistical evidence that taking a low-dose aspirin each day would reduce the chance of developing colon cancer
among all people similar to the volunteers?
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