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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.

You must complete the exam individually.  Neither collaboration nor consultation with others is allowed.  It is a violation of the UMUC Academic Dishonesty and Plagiarism policy to use unauthorized materials or work from others. Your exam will receive a zero grade unless you complete the following honor statement.


Record your answers and work.
	Problem Number
	Solution

	1


	Answer:

(a)  The sample is the set of 28 patients recovering from a heart attack suffered two days ago.
(b)  Cholesterol level of the person recovering from a heart attack suffered two days ago

Justification for (a) and (b):
a) We are aware that a data sample is a set of data gathered and the world selected from a statistical population by a defined process. We are asked to estimate the mean, we, therefore, collect data from 28 heart patients. 
b) Here we are interested in measuring the cholesterol levels of patients two days after they had a heart attack. Therefore these cholesterol levels are our variables.


	2
	Answer
 (a)      statistic
   (b)    ordinal scale
Justification for (a) and (b):

a) Parameters are the uncontrollable inputs. These are usually the given constant numerical values. the statistic is a measured value observed from several sample points


b) The ordinal scale ranks using numerical value taking, for example, the first to last in a class test ratio is used to express the magnitude of a variable.


	3


	Answer:

(a) True
(b) True 
Justification for (a) and (b):

a) When there is n y 1, y 2… y n observation then the variance is y i - mean) 2. If y 1 , y 2 ,……y n are all equal let say y then the mean= i = and Variance =y i - mean) 2 = (y- y) 2 =0
b) because we know that the normal distribution is a symmetric distribution that's why mean and medians are equal



	4


	Answer:

(a) Convenience sampling
(b) participants are selected based on availability and willingness to take part


	5


	Answer:

(a) t-test for two independent samples 
(b) Because the samples are independent and population standard deviations are unknown.



	6


	Answer:

(a) ANOVA
(b) Because we are comparing more than two groups across one dependent continuous variable weight.



	7


	Answer: 

(a) n = 10

 (b) = 13.39

 (c)  a) = (95 +67+ 76+ 47+ 85+ 70+ 87+ 80+ 67+ 72) / 10 = 746 / 10 = 74.6

sample mean = 74.6

       b) [image: image1.png]


(95 - 74.6)2 + (67 - 74.6)2 + (76 - 74.6)2 + (47 - 74.6)2 + (85 - 74.6)2 + (70 - 74.6)2 + (87 - 74.6)2
+ (80 - 74.6)2 + (67 - 74.6)2 + (72 - 74.6)2 / 10 - 9

= [image: image2.png]


 1614.4 / 9

sample standard deviation = 13.39



	8

	Answer: 

(a) 15C1 x 14C1 x 13C1 x 12C1 x 4 = 131040
(b) 15C1 = choosing the chairperson
14C1 = choosing the vice-chairperson from the remaining 14 people

13C1= choosing the second vice chairperson from the remaining 13 people
12C1= choosing the secretary from the remaining 12 people
multiply by 4 as the roles of chairperson, vice-chairperson, second vice and secretary can be changed among the 4 selected



	9

	Answer: 

(a) 15
(b)  Combination 
We use combination because the order does not matter


	10

	Answer:    

(a) 13/52 +13/52 = 1/2
(b) ( 13CO x 39C1 )/ 52C1  = 1x 39/52 = 3/4


	11

	Answer: 

(a) X                           P(X)
    0                            0.25

    1                            0.5

     2                            0.25

(b) mean(E(X)) = 0 * 0.25 + 1 * 0.5 + 2 * 0.25 = 1

E(X^2) = 0^2 * 0.25 + 1^2 * 0.5 + 2^2 * 0.25 = 1.5

Variance = E(X^2) - (E(X))^2

              = 1.5 - (1)^2

              = 0.5

Standard deviation = [image: image3.png]


 = 0.7071


	12

	Answer:

(a) n =          10      , p =        0.5          , and q =      0.5         .              

(b) 0.3770
(c) 0.5 x 2/10 = 0.1


	13

	Answer:  

(a) 0.5328
b) 11.68
a) p(9 - 10/2 < Z < 12 - 10/2)
= p(-0.5 < Z < 1)

= p(Z < 1) - p(Z < -0.5)

= 0.8413 - 0.3085

= 0.5328

b) 75th percentile standard value from Z table = 0.8413

hence
75th percentile

= Z score x standard deviation + mean

= 0.8413 x 2 + 10

= 11.68


	14

	Answer:  

a) 0.333
b) 0.1915
a) Standard error of mean = standard deviation /√n
= 2 / √36
= 0.333

 b) = p(9.5 - 10/0.333 < Z < 10 - 10/0.333)

= p(-1.5 < Z < 0)

= p(Z < 0) - p(Z < -1.5)

= 0.5 - 0.3085

= 0.1915



	15
	Answer: 

(a) The proportion of adults who believe that global warming is in the confidence interval:

 (0.697,0.743)

(b) the average of the daily parking fees charged is the confidence interval:

(1916.50,2083.50)



	16
	Answer: 

(a) the 90% confidence interval predict the mean daily parking fees
2000±1.645 x (400/√64)

2000± 82.25 

Therefore 90% interval level is ( 1917.75, 2082.25)
B)  We are now 90% confident that the mean number of daily parking ranges between 1917.75 to 2082.25



	17


	Answer:  

(a)  here we will use the test chi-square test for goodness of fit because we are checking here the distribution of types

(b)  H0 : the five types are equally popular

             H1 : the five types are not equally popular

c) Contribution
Type Observed Expected to Chi-Sq.
1 25 20 1.25
2 19 20 0.05
3 15 20 1.25
4 17 20 0.45
5 24 20 0.80

total of 100
N DF Chi-Sq. P-Value
100 4 3.8 0.434

the test statistic is 3.80

d) p-value is 0.43

(e)  Because the p-value is higher than 0.10, so we will accept the null hypothesis and conclude that the five types are equally popular.

(f)  Yes, there is enough evidence to conclude that the five types are equally popular.



	18
	Answer:

(a) The t-test of two depended sample because we weigh for each example before and after each other.
(b)  µ1 - µ2 = 0
(c) µ1 - µ2 >0

(d)  The sample mean of difference 5.00

      Sample sd of difference = 7.0711
      N = sample size – 5

     t = √(nxd) /(sd) = 1.581

(e)  p ---value > P( t >1.581/t—t4) = 0.095
f) p- value > 0.05 we never rejected Ho at 5% significant level.
(g) There is no enough evidence to support the claim because we never accepted Ho at 5% significant level.



	19
	Answer:

(a) we have used one proportion z test because we are testing population proportion which is more than 50%
(b)  Ho : p = 0.5
H1: p > 0.5
C) Test statistic is

Z= 1.2
 (d) [image: image4.png]


  
P-value = 0.115 ( Using z table)

p-value = p( z > 1.2) = 1-p(z<1.2)=1-0.8849=0.1151

also I have use EXCEL command =NORMSDIST(z)

P-value = 0.115

(e) Compare p-value and significance level α,we get result

P-value [image: image5.png]


 , hence we failed to Reject Ho

(f) In conclusion there is lack evidence to support the claim that banana is the favorite fruit for more than 50% of the adults.



	20
	Answers:

(a) y2=845.60+0.95﻿﻿X
β0=Yˉ−Xˉ⋅m=8395.75−7982×0.9459=845.5971﻿
Therefore, we find that the regression equation is:

﻿Y2=845.5971+0.9459X﻿
﻿Y2=845.60+0.95﻿﻿X

(b) 
6520.9971
We are asked to find the value of Y when X=6,000

We then substitute the value of X in the above regression equation

﻿y=845.5971+0.9459(6000)﻿
﻿=6520.9971

(c)          19763.5971
We are required to find the value of Y when X=20,000
We then substitute the value of X in the above regression equation so 
﻿y=845.5971+0.9459(20000)﻿
﻿=19763.5971

(d) The predicted 2017 holiday sales that we calculated for (c) (prediction for 2017 December holiday sales if the 2016 December holiday sales is 6,000 dollars)
We are aware that the linear regression is only used to predict values of x that falls within the levels of the given values of x. Therefore 6,000 is within the range of the x values, but 20,000 is not within the range of the x values.



Please sign (or type) your name below the following honor statement: 


I understand that it is a violation of the UMUC Academic Dishonesty and Plagiarism policy to use unauthorized materials or work from others. I promise that I did not discuss any aspect of this exam with anyone other than my instructor. I further promise that I neither gave nor received any unauthorized assistance on this exam, and that the work presented herein is entirely my own.	


	Name _____________________			Date___________________











 

