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Chapter 1 
 

  EXERCISE 

 

Q1. (A) Suppose that Z is distributed according to the standard normal distribution. 

1) the area under the curve to the left of 43.1z  is: 

  (A) 0.0764 (B) 0.9236 (C) 0 (D) 0.8133 

2) the area under the curve to the left of  z = 1.39 is: 

  (A) 0.7268 (B) 0.9177 (C) .2732 (D) 0.0832 

3) the area under the curve to the right of 89.0z is: 

  (A) 0. 7815  (B) 0.8133  (C) 0.1867 (D) 0.0154 

4) the area under the curve between 16.2z  and 65.0z  is: 

  (A) 0.7576  (B) 0.8665  (C) 0.0154 (D) 0.2424 

5) the value of  k such that 0427.0)93.0(  kZP  is: 

  (A) 0.8665   (B) 1.11  (C) 1.11 (D) 1.00 

       (B) Suppose that Z is distributed according to the standard normal distribution. Find: 

 1) P(Z< 3.9) 

 2) P(Z> 4.5) 

 1) P(Z< 3.7) 

 2) P(Z> 4.1) 

 

Q2. The finished inside diameter of a piston ring is normally distributed with a mean of 12 

centimeters and a standard deviation of 0.03 centimeter. Then, 

 1) the proportion of rings that will have inside diameter less than 12.05  

                 centimeters is: 

  (A) 0.0475  (B) 0.9525  (C) 0.7257 (D) 0.8413 

 2) the proportion of rings that will have inside diameter exceeding 11.97  

                centimeters is: 

  (A) 0.0475  (B) 0.8413  (C) 0.1587 (D) 0.4514 

 3) the probability that a piston ring will have an inside diameter between 11.95  

                and 12.05 centimeters is: 

  (A) 0.905  (B) 0.905  (C) 0.4514 (D) 0.7257  

 

Q3. The average life of a certain type of small motor is 10 years with a standard deviation of 2 

years. Assume the live of the motor is normally distributed. The manufacturer replaces free all 

motors that fail while under guarantee. If he is willing to replace only 1.5% of the motors that 

fail, then he should give a guarantee of : 

 (A) 10.03 years  (B) 8 years (C) 5.66 years  (D) 3 years 

 

Q4. A machine makes bolts (that are used in the construction of an electric transformer). It 

produces bolts with diameters (X) following a normal distribution with a mean of 0.060 inches 

and a standard deviation of 0.001 inches. Any bolt with diameter less than 0.058 inches or 

greater than 0.062 inches must be scrapped. Then 

   (1) The proportion of bolts that must be scrapped is equal to 

 (A) 0.0456 (B) 0.0228 (C) 0.9772 (D) 0.3333 (E) 0.1667 

 



3 

 

   (2) If P(X>a)= 0.1949, then a equals to: 

 (A) 0.0629 (B) 0.0659 (C) 0.0649 (D) 0.0669 (E) 0.0609 

 

Q5. The diameters of ball bearings manufactured by an industrial process are normally 

distributed with a mean  = 3.0 cm and a standard deviation  = 0.005 cm. All ball bearings with 

diameters not within the specifications   d cm (d > 0) will be scrapped. 

(1) Determine the value of d such that 90% of ball bearings manufactured by this process 

will  

not be scrapped. 

(2) If d = 0.005, what is the percentage of manufactured ball bearings that will be 

scraped? 

 

Q6. The weight of a large number of fat persons is nicely modeled with a normal distribution 

with mean of 128 kg and a standard deviation of 9 kg. 

(1) The percentage of fat persons with weights at most 110 kg is 

 (A) 0.09 % (B) 90.3 % (C) 99.82 % (D) 2.28 % 

(2) The percentage of fat persons with weights more than 149 kg is 

 (A) 0.09 % (B) 0.99 % (C) 9.7 % (D) 99.82 % 

(3) The weight x above which 86% of those persons will be 

 (A) 118.28 (B) 128.28 (C) 154.82 (D) 81.28 

(4) The weight x below which 50% of those persons will be 

 (A) 101.18 (B) 128 (C) 154.82 (D) 81 

 

Q7. The random variable X, representing the lifespan of a certain electronic device, is normally 

distributed with a mean of 40 months and a standard deviation of 2 months. Find 

1. P(X<38).      (0.1587) 

2. P(38<X<40).     (0.3413) 

3. P(X=38).       (0.0000) 

4. The value of x such that P(X<x)=0.7324. (41.24) 

 

Q8. If the random variable X has a normal distribution with the mean  and the variance 
2
, then 

P(X<+2) equals to 

(A) 0.8772 (B) 0.4772 (C) 0.5772  (D) 0.7772 (E) 0.9772 

 

Q9. If the random variable X has a normal distribution with the mean  and the variance 1, and if 

P(X<3)=0.877, then  equals to 

(A) 3.84 (B) 2.84 (C) 1.84 (D) 4.84 (E) 8.84 

 

Q10. Suppose that the marks of the students in a certain course are distributed according to a 

normal distribution with the mean 70 and the variance 25. If it is known that 33% of the student 

failed the exam, then the passing mark x is 

 (A) 67.8 (B) 60.8 (C) 57.8  (D) 50.8 (E) 70.8 
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Q11. If the random variable X has a normal distribution with the mean 10 and the variance 36, 

then 

1. The value of X above which an area of 0.2296 lie is 

(A) 14.44 (B) 16.44 (C) 10.44  (D) 18.44 (E) 11.44 

2. The probability that the value of X is greater than 16 is 

(A) 0.9587 (B) 0.1587 (C) 0.7587  (D) 0.0587 (E) 0.5587 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 

Q1) 
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Q2) 

 

Given a random sample of size 24 from a normal distribution, find k such that:  
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0.995
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( ) ( 1.7139 ) 0.90

( ) ( 2.807) 0.95

( ) ( ) 0.90

a P T k

b P k T

c P k T k
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Q3) 

 

By using chi- square distribution ,Find:  

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Q4) 

 

From the tables of  F- distribution ,Find:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) 𝜒0.995 
2 𝑤ℎ𝑒𝑛   𝜈 = 19   

b) 𝜒0.025 
2 𝑤ℎ𝑒𝑛   𝜈 = 15 

c) 𝜒0.95 
2 𝑤ℎ𝑒𝑛   𝜈 = 2 

a) 𝐹0.995,15,22    

b) 𝐹0.005,15,22  

c) 𝐹0.9,10,8 
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Chapter 2 
 

 

 

1)  Suppose a population has N=4 elements. 

a) List all possible samples of size 2 if sampling with replacement.  

b) List all possible samples of size 3 if sampling without replacement. You only need to list 

the basic samples. 

Repeat A) and B) if N=6. 

 

2) For each of the following values of N and n, give the number of possible samples if sampling 

is done  

i) with replacement     and      ii) without replacement  

a) N=6, n=2    b) N=5, n=3     c) N=10, n=3     d) N=8, n=2     e) N=100, n=10    f) N=100, n=50  

 

3) Suppose in a population of 4 brothers and sisters, we determine the number of children that 

each one has obtaining  

                                     X1=5,   X2=3,   X3=6,  X4=1 

a) Find the population mean and variance for the variable  

b) Find all possible with replacement samples of size 2. For each sample, find the sample 

mean 

c) Find the mean and variance of the distribution of the sample mean  

d) Verify the values in c) by appropriate formulas 

 

4) Suppose we have the height (in cm) for a population of 5 plants of a certain type  

                    X1=30,   X2=27,   X3=31,   X4=33,   X5=29 

a) Find the population mean and variance for the variable 

b) Find the without replacement ( n=3 ) distribution of the sample mean  

c) Find the mean, variance and standard deviation of the sampling distribution of the  

sample mean 

d) Verify the formulas relating the variable’s population mean and variance of the 

distribution of the sample mean 

 

5) Suppose we have recorded whether or not an animal has a certain disease for a population  

       of 6  animals:  

                   X1= yes,   X2= yes,   X3= no,   X4= yes,   X5= no,   X6= yes. 

a) Find π, the population proportion with the disease. 

b) Find the without replacement ( n=4 ) distribution of p, the sample proportion with the 

disease. 

c) Find the with replacement ( n=4 ) distribution of p. 

d) For each b) and c), find the mean and variance of the sample distribution and verify the 

formulas relating these values to the population  proportion.  
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Chapter 3&4 
 

 

1.  For a sample of 10 fruits from thirteen-year-old acidless orange  trees, the fruit shape 

(determined as adiameter divided by height ) wae measured [ Shaheen and Hamouda (1984b)]: 

1.066   1.084   1.076   1.051   1.059   1.020   1.035   1.052   1.046   0.976 

Assuming that fruit shapes are approximately normally distributed, find and interpret a 90% 

confidence interval for the average fruit shape.  

 

2. For the data of Exercise 2.1.[Mashady and Youssef (1983) chemically evaluated irrigation 

water samples from 14 Qatif wells. The percent of Na cations (out of the total cations) in the 

water was measured: 

43 47   40   45   45   48   47   47   46   52   50   50   51   49 ] 

Find and interpret a 95% confidence interval for the average percent of Na cations in wells.  

 

3.  For the study of Exercise 2.2. [In a sample of 185 people in the Western Region who had a 

particular bacterial infection, the mean egg count ( per gram of stool ) was 141 [Ghandour et.  al. 

(1991)]. Assume that egg counts of such people are normally distributed with a variance of 

3025.] 

Find and interpret a 90% confidence interval for the average egg count.  

 

**Exercise 2.2.  In a sample of 185 people in the Western Region who had a particular bacterial 

infection, the mean egg count ( per gram of stool ) was 141. Assume that egg counts of such 

people are normally distributed with a variance of 3025. Can we conclude that the true mean egg 

count is different from 130. . Use α=0.10.  

 

4.  Suppose for large population with variance 5. we want a 99% confidence  interval of width 1. 

find the sample size needed.  

 

5. Bacteria can under certain conditions  penetrate the shell pores of eggs and may cause the egg 

not to hatch. In a study on the bacterial contamination of hatching eggs [ Based on Barbour and 

Nabbut (1983)], the bacterial count was measured for eggs from layer hens and for eggs from 

hens raised for meat obtaining 

 

 Sample size  Mean  

Layer  28  5.3  

Meat  24  8.8  

 

Assuming normal population with a variance of 2 for layer hens and 3 for meat hens 

a) Test whether the average bacterial count for meat hens is higher than that for layer hens. 

Use α=0.05. 
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7-.  Obesity, the condition of being very over weight, increases a persons risk for various health 

problems. One surgical procedure used to deal with obesity is called bariatric surgery and 

attempts to decrease theamount of food that a person can eat. In a study  of obese Saudis 

operated on by bariatric surgery [Mofti and Al-Saleh (1992)], the weights of 31 obese Saudis 

were measured before and two years after surgery: 

 

Before  After  Before  After  Before  After  Before  After  

148  78  120  75  117  120  143  72  

145  78  150  89  122  81  134  71  

123  80  102  70  149  95  151  76  

140  81  154  130  109  67  129  61  

129  87  114  60  137  63  131  89  

119  70  129  70  154  83  129  60  

151  94  148  70  110  70  108  71  

122  79  113  60  107  80    

Find and interpret a 95% confidence interval for the difference in the average weight of obese 

Saudis before and two years after receiving bariatric surgery. 
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8-  In an experiment comparing 2 feeding methods for caves, eight pairs of twins were used – 

one twin receiving Method A and other twin receiving Method B. At the end of a given time, the 

calves were slaughtered and cooked, and the meat was rated for its taste ( with a higher number 

indicating a better taste): 

 
 

Assuming  approximate normality, test if the average taste score for calves fed by Method B is 

less than the average taste foe calves fed by Method A. Use α=0.05.  
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Chapter 5 
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Chapter 6 
 

1) 

 
 

2) 

 

 
 

 



18 

 

 

 

 3)   

 
 

 
 

 

 

4) 

 

 
 

 



19 

 

5) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



20 

 

Chapter 8 

 

 
If the data of the variables X and Y is given as follows:  

                                                          , then: 

1)     

   2.125             b) 3.75           c)5                                d) none of 

these 

2)     

       2.125             b) 3.75           c)5                                d) none of 

these 

3)       

                           b) 22.875         c) 27.25                     d) none of these 

4)       

                        b) 22.875         c) 27.25                     d) none of these 

 

5)      

                                b) 22.875               c) 27.25                     d) none of 

these 

6)    

   0.727              b) - 0.6             c)1.19                           d) none of 

these 

7)     

       0.727              b) - 0.6                    c)1.19                           d) 

none of these 

8) The regression equation of y on x is: 

a) y=- 0.6+0.727x     b) y=1.19+0.727x     c) y=1.19-0.6x    d) none of these 

 

9)  If  X=10 then the predictive value is: 

a)               b)                   c)                  d)  none of these 

 

10) The determination coefficient       is:   

a) 0.9304             b) 0.8656               c) 0.9646                     d) none of these 
 

 


