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Question  ONE  (30  mks)
a. If P(A \ B) =0.4, P(B) =0.8 and P(A)=0.5 are the events A and B independent ?                          (3marks)
b. Three groups of observations contain 8,7 and five observations. Their geometric means are 8.52, 10.12 and 7.75 respectively. Find the geometric mean of the 20 observations in the single group formed by pooling the three groups                                                                                                                 (4marks)

c. A fuse box containing 20 fuses, of which 15 are defective. If 2 fuses are selected at random and removed from the box in succession without replacing the first, what is the probability that:

i. both fuses are defective? 





                                (2marks)

ii. At least one fuse is defective
                                 



                     (3marks)

d.  (c)The mean marks of 190 students was found to be 40. Later on it was discovered that a score of 53 was misread as 83. Find the correct mean corresponding to the correct score                               (3marks)

e. In a certain factory a unit work is completed by A in 4 minutes, by B in 5 minutes, by C in 6 minutes by D in 10 minutes and by E in 12 minutes. What is the average number of units of work completed per minute?                                                                                                                                            (4marks)
f. In a series of 20 spot checks the following number of passengers were counted at a certain depot; 
	40
	22
	50
	61
	30
	58
	51
	75

	58
	70
	23
	59
	49
	55
	63
	38

	37
	57
	53
	41
	60
	57
	52
	77

	21
	62
	32
	83
	48
	73
	28
	31

	48
	76
	64
	39
	56
	25
	42
	63


Using this data set draw a leaf and a tree diagram                                                                  (4marks)

g. At a certain stage of a criminal investigation, the inspector in charge is 60% convinced of the guilt of a certain suspect. Suppose now that a new piece of evidence that shows that the criminal has a certain characteristic is uncovered. If 20% of the population possesses this characteristic, how certain of the guilt of the suspect should the inspector now be if it turns out the suspect is among this group?                                                                                                                                                                                                                                                        (4marks) 

h. State the properties of the mean                                                                                              (3 marks)
Question TWO (20marks)
The following scores represent a manager’s assessment (X) and a Human resource expert’s assessment (Y) of 10 new recruits during an interview.

	X 
	18
	13
	18
	15
	10
	12
	8
	4
	7
	3

	Y 
	23
	20
	18
	16
	14
	11
	10
	7
	6
	4


i. Draw a scatter diagram between X and Y                                                                                    (3marks)

ii. Calculate the correlation co efficient between X and Y                                                               (5arks)

iii. Determine the coefficient of determination between  X and Y                                                    (3marks)

iv. Construct a linear regression model between X and Y.                                                                (5marks)

v. Predict the value of Y given X is 12 and obtain the error associated with it                                (4 marks)

Question THREE (20marks)
a. The probability that a doctor correctly diagnoses a particular illness is 0.7. Given that the doctor makes an incorrect diagnosis, the probability that the patient files a lawsuit is 0.9. What is the probability that the doctor makes an incorrect diagnosis and the patient sues?                                                      (3marks)
b. Samples of laboratory glass are in small, light packaging or heavy, large packaging. Suppose that 2% and 1% of the sample shipped in small and large packages, respectively, break during transit. If 60% of the samples are shipped in large packages and 40% are shipped in small packages, what proportion of samples break during shipment?                                                                                                  (3marks)

c. Because a new medical procedure has been shown to be effective in the early detection of an illness, a medical screening of the population is proposed. The probability that the test correctly identifies someone with the illness as positive is 0.99, and the probability that the test correctly identifies someone without the illness as negative is 0.95. The incidence of the illness in the general population is 0.0001. You take the test, and the result is positive. What is the probability that you have the illness?            (5marks)

d. Disks of polycarbonate plastic from a supplier are analyzed for scratch and shock resistance. The results from 100 disks are summarized below

	
	Shock resistance

	Scratch resistance
	
	High 
	Low 

	
	High
	70
	9

	
	Low
	16
	5


Let A denote the event that a disk has high shock resistance, and let B denote the event that a disk has high scratch resistance. Determine;

i. Probability of A and B                                                                                  (2 marks)

ii. Probability of A or B                                                                                     (2 marks)

iii. Conditional probability of A given B                                                            (2marks)
iv. Are A and B Independent                                                                               (3marks) 
Question FOUR (20 marks)
a. A large industrial firm uses three local motels to provide overnight accommodations for its clients. From past experience it is known that 20% of the clients are assigned rooms at the Ramada Inn, 50% at the Sheraton, and 30% at the Lakeview Motor Lodge. If the plumbing is faulty in 5% of the rooms at the Ramada Inn, in 4% of the rooms at the Sheraton, and in 8% of the rooms at the Lakeview Motor Lodge,  what is the probability that

(i) a client will be assigned a room with faulty plumbing? 



                   (4 marks)

(ii) a person with a room having faulty plumbing was assigned accommodations at the Lakeview Motor Lodge? 









                                         (2 marks)

b. The following are the number of babies born during a year in 60 community hospitals. 

	30
	55
	40
	58
	54
	45
	49
	32
	57
	47

	37
	26
	59
	46
	48
	56
	59
	35
	46
	24

	32
	56
	43
	56
	42
	32
	57
	29
	42
	42

	39
	57
	45
	54
	31
	54
	53
	59
	30
	53

	52
	27
	34
	53
	53
	21
	34
	28
	50
	22

	55
	52
	28
	49
	54
	31
	24
	24
	57
	29


Using Sturges’ rule construct a frequency distribution table                                              (6marks)

c. Explain the various scales of measurements                                                                       (8 marks)
Question FIVE (20 mks)
(a) Consider the data below:

	class
	0 – 9
	10-19
	20 – 29
	30 – 39
	40 - 49

	Frequency
	18
	20
	30
	22
	10


Using data above find the
i. mean 









                           (4 marks)

ii. mode 









                           (3 marks)

iii. median                                                                                                                                      (3 marks)

iv. the standard deviation 






                          (5 marks)

v. the Karl Pearson's coefficient of skewness                

                                                  (3 marks)

vi. co efficient of variation                                                                                                            (2marks)

©Technical University of Mombasa 

Page 3 of 4

