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Question 4: Focus on Probability and Sampling Distributions 4 points 
  

General Scoring Notes 
• Each part of the question (indicated by a letter) is initially scored by determining if it meets the criteria for 

essentially correct (E), partially correct (P), or incorrect (I). The response is then categorized based on the 
scores assigned to each letter part and awarded an integer score between 0 and 4 (see the table at the end 
of the question). 

• The model solution represents an ideal response to each part of the question, and the scoring criteria 
identify the specific components of the model solution that are used to determine the score. 

 
 Model Solution Scoring 

(a) 
 

Let G represent the number of geodes a player 
opens until finding a red crystal. G follows a 
geometric distribution with  0.08.p =   

(i) 1( ) 12.50.08E Gµ = = ≈  geodes 

 

(ii) 1 0.08 11.990.08Gσ
−= ≈  geodes 

Essentially correct (E) if the response satisfies at 
least three of the following four components: 
1. In part (a-i) the response correctly calculates 

the mean  
2. In part (a-i) the response provides supporting 

work for the calculation of the correct mean   
3. In part (a-ii) the response correctly calculates 

the standard deviation  
4. In part (a-ii) the response provides supporting 

work for the calculation of the correct 
standard deviation   

 
Partially correct (P) if the response satisfies only 
two of the four components required for E. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• An arithmetic or transcription error in a response can be ignored if correct work is shown. 
• A response with the mean rounded to 12 or 13 does not satisfy component 1. 
• A response with a standard deviation of 12 geodes satisfies component 3. 
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 Model Solution Scoring 

(b) 
 

(i) ( ) ( )23 0.92 (0.08) 0.067712P Y = = ≈   

(ii) ( ) ( )
( )

4 1 1 or 2 or 3
1 0.08 0.0736 0.067712
0.778688

P Y P Y= = − =
≈ − + +
≈

  

  
OR 
 
If Conrad opens 4 geodes, then he either 
finds no red geodes or he finds a red geode 
on the fourth one he opens; therefore, 

( ) ( ) ( )4 3( 4) 0.92 0.92 0.08
0.778688.

P Y = = +
≈

 

Essentially correct (E) if the response satisfies 
at least three of the following four components: 
1. In part (b-i) the response correctly calculates 

the probability of opening 3 geodes 
2. In part (b-i) the response provides supporting 

work for the calculation of the correct 
probability  

3. In part (b-ii) the response correctly calculates 
the probability of opening 4 geodes, 
consistent with the response to part (b-i) 

4. In part (b-ii) the response provides supporting 
work for the calculation of the correct 
probability  

 
Partially correct (P) if the response satisfies 
only two of the four components required for E. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• A response may satisfy component 2 or component 4 by the following or a combination of the following: 

o Probability formula: Displaying a correct formula for computing the geometric probability, such as: 
•  ( ) ( )21 0.08 0.08− or ( ) ( )20.92 0.08 for part (b-i) 

o Calculator function syntax: Using calculator function notation with the correct value of the parameter 
identified, such as: 
• ( )geompdf 0.08, 3p x= =  for part (b-i) 
• ( )1 geomcdf 0.08, 3p x− = =  for part (b-ii) 
• ( ) ( )binompdf 4, 0.08, 0 geompdf 0.08, 4n p x p x= = = + = = for part (b-ii) 
• ( ) ( )binompdf 4, 0.92, 4 geompdf 0.08, 4n p x p x= = = + = =  for part (b-ii) 

• An arithmetic or transcription error in a response can be ignored if correct work is shown. 
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 Model Solution Scoring 

(c)     
 
 
  

 

(i) ( )E Yµ =   

      

( )( ) ( )( )
( ) ( )( )
1 0.08 2 0.0736
3 4

0.08 0.1472 0.2031 3.1148
3.545 geodes.

(0.0677) 0.778688
≈ +
+ +
≈ + + +
≈

   

 
(ii)   The mean of 3.545  geodes is the 

average number of geodes that result 
from a long run of many, many trials of 
opening randomly selected geodes and 
counting the number opened until either 
a red geode is found or the fourth geode 
is opened. 

 

Essentially correct (E) if the response satisfies 
both components 1 and 2 and at least two of 
components 3–5: 
1. In part (c-i) the response states the correct 

mean of the distribution consistent with 
values calculated in part (b) 

2. In part (c-i) the response shows appropriate 
work to calculate the mean using the values 
calculated in part (b) 

3. In part (c-ii) the interpretation includes the 
concept of repeating the selection process 
over a long period of time 

4. In part (c-ii) the interpretation includes the 
concept of an average or mean 

5. In part (c-ii) the interpretation includes the 
context of number of geodes opened  

 
Partially correct (P) if the response does not 
meet the criteria for E but satisfies two or three of 
components 1–4.  
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 

 
Additional Notes: 
• Supporting work for finding the expected value must include at least two of the terms in the equation to 

show the pattern, such as ( ) ( )1 0.08 2 0.0736 .+ +  
• Calculator notation does not satisfy component 2, such as ( ).1  -VAR STATS L1, L2   
• An arithmetic or transcription error in a response can be ignored if correct work is shown. 

• The response ( )
1 3.526.08 .0736 .0677 .0623 ≈

+ + +
 does not satisfy component 1 or 2. 

• In part (c-i) if the response has incorrect values in part (b), but uses the values from the correct 
probability distribution, the response may satisfy components 1 and 2. 

• The numerical value of the mean is not required to satisfy components 3–5.  
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Scoring for Question 4 Score 

Complete Response 
Three parts essentially correct 

4 
 

Substantial Response 
Two parts essentially correct and one part partially correct 

3 
 

Developing Response 
Two parts essentially correct and no part partially correct 
 OR 
One part essentially correct and one or two parts partially correct 
 OR 
Three parts partially correct 

2 
 
 
 
 
 

Minimal Response 
One part essentially correct and no part partially correct 
 OR 
No part essentially correct and two parts partially correct 

1 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4



AP Statistics: 2016

 

 

 
 

 
 

 

 
 

AP® Statistics 
2016 Scoring Guidelines 
 

 
 
 
© 2016 The College Board. College Board, Advanced Placement Program, AP, AP Central, and the acorn logo 
are registered trademarks of the College Board.  
Visit the College Board on the Web: www.collegeboard.org. 
AP Central is the official online home for the AP Program: apcentral.collegeboard.org. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5



AP Statistics: 2016

 
 
 
 

 

6



AP Statistics: 2016

 
 
 
 

7



AP Statistics: 2016

c
-

= å

c »

+ +

+ +

+ »

c ³ »

a =

8



AP Statistics: 2016

 
 
 

 

 

 

 

 

o 

9



AP Statistics: 2016

o 

 

 

 

o 

o 

o 

 

 
 
 

 

 a = c =

10



AP Statistics: 2016

 

 

 

11



AP Statistics: 2016

 

12



AP Statistics: 2016

 

 

 

 

 

 

 
 

13



AP Statistics: 2016

 

14



AP Statistics: 2016

» - »

=

+ =

+ =

a =

a =

15



AP Statistics: 2016

= >

= =

=

>

= = =

= =

- = = =

16



AP Statistics: 2016

 

 =

=

 

4 

17



AP Statistics: 2016

-
±

± » ± =

-

 

 

18



AP Statistics: 2016

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19



AP Statistics: 2016

 

 

 

 

 

 

 

20



AP Statistics: 2016

 

21



AP Statistics: 2016

 
 

 

 

 

 

 

 

 

 

 = +

 

 

 

 

 

22



AP Statistics: 2016

 
 
 
 
 

 

 

 

 

 

 

 

23



AP Statistics: 2016

 

 

 

24


