
Lesson 54: Matched Pair Designs and Hypothesis Tests 
 
Example 

 
 
Construct a 95% confidence Interval for the mean difference. 
 
 
 
 
Conduct a Hypothesis Test to test the claim that the express lane is faster at the alpha = 0.05 
level. 
 
 
 
 
 
Do either tests provide statistically significant results? 
 
 
 
 
 
 
  



 

Daily Data Collection 

My Claim: Rock music causes your heart rate to increase. 
 

Report your values and test my claim at alpha = .05. 
 

 
Design –  Matched pair – each student is their own control.   
Each flips a coin.  Heads = rock first, quiet second.  Tails = quiet first, rock second.   
Treatment One –  Start the first treatment for 60 seconds, then spend 60 more seconds with 
this treatment as you count your pulse.  Record your pulse in the correct Column. 
Treatment Two –  Start the second treatment for 60 seconds, then spend 60 more seconds 
with this treatment as you count your pulse.  Record your pulse in the correct Column. 
   
 No Rock With Rock Difference  No Rock With Rock Difference 
1    21    
2    22    
3    23    
4    24    
5    25    
6    26    
7    27    
8    28    
9    29    
10    30    
11    31    
12    32    
13    33    
14    34    
15    35    
16    36    
17    37    
18    38    
19    39    
20    40    
 
Hypotheses: 
 
Statistics: 
 
Conclusion: 
 
 



 
 
Construct a 95% confidence Interval for the mean difference. 
 
 
 
 
Conduct a Hypothesis Test to see if a difference between Air and Nitrogen exists at the 
alpha = 0.05 level. 
 
 
 
 
 
Do either tests provide statistically significant results? 
 
 
 
 
 
HW 53 from section 9-3: 89, 94-97,99-104 Study for Quiz 16 over lessons 51-54  
 Reviews 48, 49, 18 



Extra Problems 
 
Q1  
Worried about his prospects for the prom, Malcolm claims that girls at NWHS are a bit snobby 
and that the average number of girls that a guy must ask to the prom before getting a “yes” 
is 4. Doug disagrees. He doesn’t think the girls are that snobby and that the average number 
of girls that a guy must ask out before getting a positive response is less than 4. An SRS from 
last year of 50 junior and senior guys found that the average number of girls that a guy asked 
out to the prom was 3.4. Assuming the standard deviation from the entire population is 2=σ , 
is there enough evidence to support Alex’s claim (at the level  )05.=α ? 
 
 
 
 
 
 
 
 
 
 
Q2  
Frank has been sensing that his car is not driving right. He takes his car to the mechanic who 
does some testing on the ignition timing. In order for Frank’s car to run at optimum efficiency, 
the spark plugs need to ignite and spark, on the average every 1.3 seconds. Assume that the 
standard deviation of all spark plug firings is known to be 5.0=σ  seconds. The mechanic 
suspects that Frank’s car spark plugs are not firing at this optimal interval. The mechanic took 
a random sample of 30 spark plug ignition firings from Frank’s car and got the following data: 
 
1.0 1.1 0.8 1.7 0.9 1.3 1.2 1.5 1.3 0.8 
0.6 1.3 1.1 1.2 0.7 1.9 2.0 1.1 1.3 1.4 
1.0 1.2 0.9 0.4 1.3 1.2 1.4 1.0 1.3 1.3 
 
Based on this data, can we say that Frank’s car problems stem from spark plug timing? (at 
the level  )05.=α ? 
 
 
 
  



Recommended AP Practice – Investigative Task 
 

 

      
  


