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STAT 200 Introduction to Statistics	           Name______________________________
	         
Answer Sheet						
Instructions:  
This is an open-book exam. You may refer to your text and other course materials as you work on the exam, and you may use a calculator.
Record your answers and work in this document.
Answer all 20 questions.  Make sure your answers are as complete as possible.  Show all of your work and reasoning.  In particular, when there are calculations involved, you must show how you come up with your answers with critical work and/or necessary tables.  Answers that come straight from calculators, programs or software packages without explanation will not be accepted. If you need to use technology to aid in your calculation, you have to cite the source and explain how you get the results. For example, state the Excel function along with the required parameters when using Excel; describe the detailed steps when using a hand-held calculator; or provide the URL and detailed steps when using an online calculator, and so on.
Show all supporting work and write all answers in the spaces allotted on the following pages.  You may type your work using plain-text formatting or an equation editor, or you may hand-write your work and scan it.  In either case, show work neatly and correctly, following standard mathematical conventions.  Each step should follow clearly and completely from the previous step.  If necessary, you may attach extra pages.


Record your answers and work.
	Problem Number
	Solution

	1

	Answer:

(a)  

(b)  

(c)  

(d)  

(e)  

Justification:










	2
	Answer:

(a) 

(b) 

(c) 

(d)

(e)


Justification:





	3

	Answer:

(a) 
	Study Time (in hours)
	Frequency
	Relative Frequency

	0.0 – 5.0
	40
	0.08

	5.1 – 10.0
	100
	0.20

	10.1 – 15.0
	125
	0.25

	15.1 - 20.0
	120
	0.24

	20.1 – 25.0
	115
	0.23

	Total
	500
	1




(b) 53%

(c) 10.1 to 15.0

Work for (a) and (b):

(a) 3rd row frequency = (0.25)(500) = 125
5th row frequency = 500-(40+100+125+120) = 115

We divide each frequency by the total (500) to get the relative frequency for each row

(b) Add the relative frequencies of the first 3 rows.
0.08 + 0.20 + 0.25 = 0.53 or 53%





	4

	Answer: 

(a) 

(b) 

(c)

(d)

(e)

Work for (a), (b), (c) : 






	5

	Answer: 

(a) 



(b)  or 


Work for (a) and (b):


(a) without replacement





(b) with replacement




         or 







	6

	Answer: 
(a) The complement event of (S OR P) is the event that a randomly selected student takes none of two courses.

(b)  0.1

Work for (b): 

We first compute P(S OR P)
P(S OR P) = P(S) + P(P) – P(S AND P)

                  =  

                    (Subtract from 1 to get the probability of complement)

P(S OR P)’ = 1-0.9 = 0.1

	7

	Answer:    

(a) 

(b) Yes, A and B are independent

Work for (a) and (b): 


(a) Given that the 1st is an odd, the possibilities are 
{(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6),
               (3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6),
             (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6)}
              Of these 18 possibilities, 3 outcomes have a sum of 7:
              {(1, 6), (3, 4), (5,2)}

               Hence, P(A | B ) = 3/18 or          

(b) A = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}
So P(A) = 6/36 or 1/6  



              Since  = , then A and B are independent.






	8

	Answer: 
(a) 45 ways

(b) 120 ways

Work for (a) and (b):

(a) 
Use combination formula: 


(b) Evaluate 5! = (5)(4)(3)(2)(1) = 120



	9

	Answer: 
(a)
	x
	P(x)

	-$5
	 0.80

	$10 
	 0.10

	$20 
	 0.09

	$50 
	 0.01



(b) Expected loss of $0.70  (Negative expected value!)


Work for (a) and (b):

(a)

(b) 
The expected loss is $0.70  (Negative Expected Value!)










	10

	Answer:

(a) n = 10, p = 0.20, and q=0.80

(b) 0.322

Work for (b) :

















	11

	Answer:  
(a) 0.3446

(b) 5.69 hours

Work for (a) and (b): 

(a) 

P(Z > 0.4) = 1 – P(Z < 0.4)
                  = 1-NORMSDIST(0.4)    [Excel formula]
                  =1-0.6554
                  = 0.3446        

(b) =NORMSINV(0.75)  [Excel Formula] 
=0.6745

Hence P(Z < 0.6745) = 0.75 and



hours








	12

	Answer:  
(a) 12.5

(b) 0.7333

Work for (a) and (b): 

(a) 

(b) 

The z scores are: and 
P( -0.8 < Z < 1.6) =P(Z < 1.6) – P(Z < -0.8)
                             =NORMSDIST(1.6)-NORMSDIST(-0.8)  [Excel]
                             =0.7333  




	13

	Answer:  between 0.13 and 5.87 mg/dL.


Work: 
=TINV(0.05,49-2)   [Excel formula for critical t]
=2.012


95% confidence interval: 


Lower limit:  mg/dL

Upper limit:  mg/dL

We estimate with 95% confidence that the true population mean change in LDL cholesterol after the garlic tablet treatment is between 0.13 and 5.87 mg/dL.







	14
	Answer: 90% CI: (0.6788, 0.8212)

Work:


 (sample proportion)

 

(margin of error)
90% confidence interval: 


Lower limit: 

Upper limit: 

The 90% confidence interval is from 0.6788 to 0.8212









	15

	Answer:
(a) 
 H0: 

 Ha: 


     (b) z-stat = 0.8839

     (c) p-value= 0.1884

(d) 

Work for (b) and (c):



       b.  (sample proportion)


         (z-value for the test statistics)


       c. p-value =

                        =
                        =1-NORMSDIST(0.8839)   [Excel formula]
                        = 0.1884
[bookmark: _GoBack]d. Since the p-value, p=0.1884, is GREATER than the alpha level of 0.05, the sample data indicates that we should NOT reject the null hypothesis. In conclusion, the sample data do NOT support the claim that more than80% of the all adults in the population believe in global warming.













	16
	Answer:
(a) 
H0:  (1 hour minus 24 hour)

Ha: 


      (b) t-stat = 1.6432

      (c) p-value = 0.0889

      (d)  Since the p-value, p=0.0889, is GREATER than the alpha level of 0.05, the sample data indicates that we should NOT reject the null hypothesis. In conclusion, the sample data do NOT support the claim that the mean number of words recalled after 1 hour exceeds the mean recall after 24 hours.

Work for (b) and (c):



b. The data for the test are the differences: {0, 4, 1, 1, 0}.

       

     


   (t-score)
  c. df = n-1 = 5-1 = 4
      We calculate the p-value using the Student’s t-distribution with 4 df.
       p-value =P(T > 1.633)
                    =T.DIST.RT(1.633,4)  
                    = 0.0889  











	17
	Answers:

(a) 
(a) H0: 

      Ha: 



      (b) (test statistic)

(c.) P-value = 0.0121

      (d) We reject the null hypothesis because the p-value (0.0121) is LESS than the alpha level of 0.05. There is sufficient evidence to support the claim that the population standard deviation of the fluid dispense amount by the machine is greater than 15 ml.


Work for (b) and (c):


   (test statistic)

c. We first compute the degrees of freedom
     df = n-1 = 400-1 = 399
      

    p-value =
                 =CHIDIST(465.3936, 399)      [Excel formula]
                 = 0.0121 












	18
	Answer:






a) H0: and and and and 
     Ha: At least one of the proportions is not equal to the given claimed value. 

(b) 
(c) p-value = 0.0221

(d) Reject the null hypothesis because the p-value (0.0221) is less than the alpha level of 0.05. There is sufficient evidence to reject the claim that the published color distribution is correct.
 


Work for (b) and (c):

   b. Computation:
  
	Candy Color
	Observed Frequency, O
	Expected Frequency, E
	

	

	


	Brown
	80
	70
	10
	100
	1.4286

	Yellow
	45
	60
	-15
	225
	3.75

	Orange
	30
	30
	0
	0
	0

	Green
	30
	20
	10
	100
	5

	Tan
	15
	20
	-5
	25
	1.25



   The test statistic is the sum of the values in the rightmost column.



c. Since the number of categories is k = 5, then the degrees of freedom is
    df = k-1 = 4.


     p-value =
                 =CHIDIST(11.4286, 4)      [Excel formula]
                 = 0.0221











	19
	Answer:


(a)  

(b) 81.03

Work for (a) and (b):
(a) 
Slope:

      
      
Y-intercept:

      
      

     The equation of Regression Line is 

(b) 

If , then 














	20
	Answer:

(a)  
	Source of Variation
	Sum of Squares
(SS)
	Degrees of Freedom (df)
	Mean Square
(MS)

	Factor
(Between)
	53.6
	9
	5.9556

	Error
(Within)
	499.45
	190
	2.6287

	Total
	553.05
	199
	N/A





       (b) 

       (c) p-value = 0.0197
  
       (d)  Since the p-value (0.0197) is less than the alpha level of 0.05, we reject the null hypothesis. At 5% significance level, we have reasonably evidence that differences in mean weight loss under different weight loss programs are unlikely to be due to chance alone. There is sufficient evidence to reject the claim that the mean weight loss is the same for the 10 programs.   



Work for (a), (b) and (c):



(a) 


           

           
         

            

            

(b) 


(c) 
p-value = 
             =FDIST(2.2656,9, 190) 
                          = 0.0197
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