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Instructions: Answer all the questions. Define random variables along with range where appli .
Scientific calculators are allowed. Necessary statistical tables are supplied. n

imperfect test gives positive results (indicating drug use) for 90% of all “dirty” athletbggwho used
steroids but also (and incorrectly) for 2% of “clean” athletes who do not use eroids. Suppose
that 5% of all registered athletes use steroids. . arks) [CO-1]

{a) What is the probability that a randomly selected athlete is teste&@@e?

(b} If an athlete is tested negative, what is the probability that he

1. All athletes at the Olympic games are tested for performance-enhancing steroidf@. The

5 steroids?

2. Let X and Y be the number of hardware failures in two comp s In a given month, The
joint distribution of X and Y is given in the table below. @ (6 Marks) [CO-2]

* 0 1 2 @Q
¥
0 052 [ 020 [ 0.04 |4 X
1 0.14 0.02 0.01
2 0.06 0.01 0.00 »

(a) Compute the marginal distribution o@
(b) Compute the conditional distrib 'i%' Y given X=1,
{¢) Compute the probability of a ne hardware failure.
3. The speed of a file transfer fr TVer ol campus to a personal computer at a student’s home
on a weekday evening is nopmg istributed with a mean of 60 kilobits per second and a standard

'--f' d. Assume 1 megabyte = 1000 kilobyte. {4 Marks) [CO-3]

deviation of 4 kilobits pgf®

() Find the probatilit,fhat the file will transfer at a speed of less than 58 kilobits per second.
(b) If the filgsis abyte, what is the average time it will take to transfer the file?
4. A computer M@nafer needs to know how efficiency of her new computer program depends on the

size of gagomingata. Efficiency will be measured by the number of processed requests per hour,
Ap lng?e program to data sets of different sizes, she obtains the following: (6 Marks) [CO-4]

ata size (gigabytes) (x) | 6 7 7 8 10 10 15
Processed requests {y) | 40 &5 50 41 17 26 16

(a) Find the regression line ofy on x.
(b) What would be the number of processed requests for a data size of 16 gigabytes?

5. Consider equations of two regression lines: 2z + 3y =6 and 3z + 2y = 12. {5 Marks) [CO-4]
{a) Determine the correlation cocfficient Try-

{b) Find 2’

>

Tof2



6. A forester wants to compare two different mist blowers (Type A and Type B) for consistent
application. He wants to use the mist blower with the smaller variance, which means more
consistent application. He wants to test that the variance of Type A (0.087 gal.2) is significantly
greater than the variance of Type B (0.073 gal.2). (5 Marks) [CO-5]

Type A Type B
sy = (.087 s5 = 0.073
m = 16 o = 21

(a) State the null and alternative hypotheses.

(b) At 5% significance level, does there exist enough evidence to support the claim thaf't
variance of Type A is significantly greater than the variance of Type B? %(

7. The number of times a machine broke down each week was observed over a period 8
and recorded in the accompanying table. It was found that the average numbe b owns
per week over this period was 2.4, ‘ (6'Marks) [CO-5]

Number of breakdowns | 0 1 2 3 4 5 or mg

Number of weeks ] 23 34 23 3 >

4
Test the null hypothesis that the population distribution of breakdowwisson. Use o = 0.10.

(Standard) Normul Probability Table:

Cunnmnutative

xz

2] s of o
0075 095 .90 o0 0.03

75 19675
g 7

Y367 36 27,688 3 l

24006 7 30.578 32801



