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Final Exam 

QBA 201 – Fall 2013-14 

Managerial Statistics 

Thursday, 30-1-2014 

 

 

 NAME:  ___________________________   ID #:  __________________________ 

 

 Dr. Kassar  

Total Marks: 100 points  Duration:  120 min. 

 

INSTRUCTIONS  

1. This is a closed book/notes exam. 

2. Make sure your exam has 13 pages (including cover page).  

3. For problem solving questions, please use the allocated space on this 

exam paper to provide your detailed calculations and answers.  

4. All forms of communications including cell phones are not permitted.  

 

Statement of Academic Integrity 

Ethical behavior and professional manners are expected in class and during exams. Any alleged violation 

will be reported to the School Academic Committee and/or to the Dean of Students for possible 

disciplinary actions.  

 

Statement to be signed by the student: 

I have read LAU Student Code of Conduct, LAU Student Code of Ethics, and LAU Code of Ethics, and I 

pledge not to commit or attempt to commit any violation of any of their codes in this examination. 

 

Signed:______________________________________   

 

1 2 3 4 5 6 7 Grade 
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1. (15 Points) At a computer manufacturing company, the actual size of computer chips is 

normally distributed with a mean of 1 centimeter and a standard deviation of 0.1 centimeter. A 

random sample of 12 computer chips is taken.  

a. (5 Pts.) What is the probability that the sample mean will be below 0.95 centimeters? 

b. (5 Pts.) What is the probability that the sample mean will be between 0.99 and 1.03 

centimeters? 

c. (5 Pts.) Above what value do 2.5% of the sample means fall? 
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2. (15 Points) A major department store chain is interested in estimating the average amount its 

credit card customers spent. Fifteen credit card accounts were randomly sampled and analyzed. 

The sample revealed an average of $50.50 and variance of 400.  

a. (10 Pts.) Construct a 95% confidence interval for the average amount its credit card 

customers spent on their first visit to the chain’s new store in the mall. Interpret the result. 

b. (5 Pts.) Find the sample size needed so that there is a probability of 0.95 that the estimate is 

within an error of $3.   
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3. (15 Points) A recent study revealed that 225 students out of 300 use a PC in their work/study 

on a regular basis.  

a. (10 Pts.) Construct a 90% confidence interval for the true proportion of all students who 

regularly use a PC. Interpret. 

b. (5 Pts.) Construct a 90% confidence interval for the true proportion of all students who do 

not use a PC regularly.  
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4. (15 Points) An industrial supplier has shipped a truckload of printer cartridges. A sample of 15 

cartridges is randomly selected. The sample resulted in a mean weight of 11.13 ounces and a 

sample standard deviation of 0.15 ounces. Test the supplier's claim that the mean weight is 

more than 11 ounces. Use α = 0.01. 
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5. (15 Points) A random sample of 10 waiters revealed the following hourly earnings, including 

tips: 19, 18, 15, 16, 18, 17, 16, 18, 20, and 13 (Units are dollars). Suppose that the hourly 

earnings are normally distributed with a standard deviation of $3.00.  

a. (8 Pts.) Estimate with 95% confidence the mean hourly earnings. 

b. (7 Pts.) Test the hypothesis that the population is different than $15. Use α = 0.05. 
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6. (10 Points) A market researcher is interested in studying the incomes of consumers in a 

particular region. A random sample of 46 individuals resulted in an average income of $25,000 

and a standard deviation of $2,000. Find a 80% confidence interval for the average income. 
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7. (15 Points) The Marriott Tub Company manufactures two lines of bathtubs, called model A 

and model B. Every tub requires a certain amount of steel and zinc; the company has available 

a total of 240 pounds of steel and 48 pounds of zinc. Each model A bathtub requires a total of 

12 pounds of steel and 2 pounds of zinc, and each yields a profit of $90. Each model B bathtub 

can be sold for a profit of $70; it in turn requires 10 pounds of steel and 3 pounds of zinc.  

a) (5 Pts.) Formulate a linear programming problem that determines the best production mix 

of the bathtubs.  
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b) (5 Pts.) Graph the feasible region. 

c) (5 Pts.) Solve the LP problem. 
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Population mean:  
∑ 

 
 ; Sample mean:   ̅  

∑ 

 
 

Sample standard deviation:   √
∑    ̅  

     
 

Or use equivalently:       √
 ∑    ∑   

      
 

 

Standard normal value:   
    

 
 

Z-value of  ̅, when µ and σ known:   
 ̅   
 

√ ⁄
 

Confidence interval for µ, with σ known: 

  ̅       
 

√ 
    ̅       

 

√ 
  

Confidence interval for µ, with σ unknown: 

                ̅       
 

√ 
    ̅       

 

√ 
 

Sample proportion:  ̂  
 

 
 

Confidence interval for proportion: 

 ̂      √
 ̂    ̂ 

 
    ̂       √

 ̂    ̂ 

 
                

 

Sample size for estimating mean:   (
     

 
)
 

 

Testing a mean, σ known:   
 ̅   
 

√ ⁄
 

Testing a mean, σ unknown:         
 ̅   
 

√ ⁄
  

Key Formulas 
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Table 3 

          Normal Probability 

         

           Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359 

-0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247 

-0.2 0.4207 0.4168 0.4129 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859 

-0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483 

-0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 0.3121 

-0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776 

-0.6 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2514 0.2483 0.2451 

-0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 0.2148 

-0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867 

-0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611 

-1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379 

-1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170 

-1.2 0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985 

-1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823 

-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681 

-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559 

-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455 

-1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367 

-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294 

-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233 

-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183 

-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143 

-2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113 0.0110 

-2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084 

-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064 

-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048 

-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036 

-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026 

-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019 

-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014 

-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010 
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Table 3 

          Normal Probability 

         

           Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359 

0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753 

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141 

0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517 

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879 

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224 

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549 

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852 

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133 

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389 

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621 

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830 

1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015 

1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177 

1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319 

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441 

1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545 

1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 

1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 

1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 

2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817 

2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857 

2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890 

2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916 

2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936 

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952 

2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 

2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974 

2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981 

2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986 

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990 
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Table 4 
     Critical Values of t 

    

      ν 0.100 0.050 0.025 0.010 0.005 

1 3.078 6.314 12.71 31.82 63.66 

2 1.886 2.920 4.303 6.965 9.925 

3 1.638 2.353 3.182 4.541 5.841 

4 1.533 2.132 2.776 3.747 4.604 

5 1.476 2.015 2.571 3.365 4.032 

6 1.440 1.943 2.447 3.143 3.707 

7 1.415 1.895 2.365 2.998 3.499 

8 1.397 1.860 2.306 2.896 3.355 

9 1.383 1.833 2.262 2.821 3.250 

10 1.372 1.812 2.228 2.764 3.169 

11 1.363 1.796 2.201 2.718 3.106 

12 1.356 1.782 2.179 2.681 3.055 

13 1.350 1.771 2.160 2.650 3.012 

14 1.345 1.761 2.145 2.624 2.977 

15 1.341 1.753 2.131 2.602 2.947 

16 1.337 1.746 2.120 2.583 2.921 

17 1.333 1.740 2.110 2.567 2.898 

18 1.330 1.734 2.101 2.552 2.878 

19 1.328 1.729 2.093 2.539 2.861 

20 1.325 1.725 2.086 2.528 2.845 

21 1.323 1.721 2.080 2.518 2.831 

22 1.321 1.717 2.074 2.508 2.819 

23 1.319 1.714 2.069 2.500 2.807 

24 1.318 1.711 2.064 2.492 2.797 

25 1.316 1.708 2.060 2.485 2.787 

26 1.315 1.706 2.056 2.479 2.779 

27 1.314 1.703 2.052 2.473 2.771 

28 1.313 1.701 2.048 2.467 2.763 

29 1.311 1.699 2.045 2.462 2.756 

30 1.310 1.697 2.042 2.457 2.750 

35 1.306 1.690 2.030 2.438 2.724 

40 1.303 1.684 2.021 2.423 2.704 

45 1.301 1.679 2.014 2.412 2.690 

50 1.299 1.676 2.009 2.403 2.678 

55 1.297 1.673 2.004 2.396 2.668 

60 1.296 1.671 2.000 2.390 2.660 

65 1.295 1.669 1.997 2.385 2.654 

70 1.294 1.667 1.994 2.381 2.648 

75 1.293 1.665 1.992 2.377 2.643 

80 1.292 1.664 1.990 2.374 2.639 

85 1.292 1.663 1.988 2.371 2.635 

90 1.291 1.662 1.987 2.368 2.632 

∞ 1.282 1.645 1.960 2.326 2.576 

 


