
NATIONAL EXAMINATIONS MAY 2016

04-BS-2

PROBABILITY AND STATISTICS

2 HOURS DURATION

NOTES:

le If doubt exists as to the interpretation of any question, the candidate is urged to
submit with the answer paper a clear statement of any assumption made.

2. "Closed Book" — no-aids other than

(i) A Casio or Sharp approved calculator
(ii) ONE hand-written information sheet (8.5"x11"), filled on both sides.

3. Any 5 questions constitute a complete paper. Only 5 questions will be marked.

4. All questions are of equal value.

5. Statistical tables of the normal, t, chi-square and F distributions are provided.

6. Questions involving hypothesis testing must be clearly formulated.

Marking Scheme

1. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
2. (A) (a) 5 marks (b) 5 marks (c) 5 marks ;(B) 5 marks
3. (A) (a) 5 marks (b) 5 marks ; (B) (a) 5 marks (b) 5 marks
4. (a) 7 marks (b) 5 marks (c) 4 marks (d) 4 marks
5. (a) 7 marks (b) 7 marks (c) 6 marks
6. 20 marks
7. (a) 10 marks (b) 10 marks
8. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks
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1.A review of the records accumulated over the past year revealed that the length of
time X required to complete a service call by XYLOX, a Communications and
Entertainment provider, is a normally distributed random variable with mean and
standard deviation equal to 1,500 seconds and 250 seconds respectively.

(a) Find the probability that a randomly selected service call lasts less than 1,200
seconds. Write down the probability density function of X. Then draw the
probability density function of X, neatly and clearly, and indicate the area that
corresponds to this probability.

(b) Find the probability that X lies between 1,300 and 1,700 seconds. Draw the
probability density function of X, neatly and clearly, and indicate the area that
corresponds to this probability.

(c) Let M represent the average length of time of a random sample of twenty-five
service calls. (i) Write down the probability density function of M. (ii) Draw,
neatly and clearly, the probability density function of X and M on the same
diagram. (iii) Compute the probability that M exceeds 1,450 seconds.

(d) Let T be the sum of a random sample of hundred service calls. (i) Write down
the probability density function of T. (ii) Compute the probability that T is less
than 155,000 seconds .

2.(A) A nation-wide survey carried out on behalf of the central government revealed
that 25% of the households do not possess a car.

(a) What is the probability that in a random sample of 10 households more than three
do not possess a car?

(b) What is the probability that ip a random sample of 1,800 households more than
420 do not possess a car?

2.(B) In the month of March 2016 the owner of Sally's Hardware received a lot of
twelve gas lawnmowers from the manufacturer. Unknown to the owner four
lawnmowers of the lot were substandard.
(a) The first week of April 2016 Sally's Hardware sold six lawnmowers. What is the
probability that at least three were not substandard?
(b) Let X denote the number of substandard lawnmowers in a random sample of six
lawnmowers. Write down the probability distribution of X.

3.(A) The number of service calls received by the despatch centre of the Independent
Auto Helpers Association (IAHA) between 8:00 and 20:00 on any weekday follows the
Poisson law with an average of three calls per hour.
(a) What is the probability that the dispatch centre of IAHA will receive more than
three calls from 10:00 to 11:00?
(b) Compute the probability that thy dispatch center of TAT-TA will receive more than
one but fewer than five calls from 14:30 to 15:00.
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(c)Use an appropriate approximation to compute the probability that the dispatch centre
will receive more than 40 calls in the twelve hour daily span under consideration.
3.(B) It was observed by the chief statistician of a large home insurance company
that 0.1% of the clients made an expensive claim. Use an appropriate approximation to
compute the probability that in a random sample of 2,500 clients fewer than three made
an expensive claim.

4. Data gathered by the Engineering Services department of a large urban centre
revealed that 40% of the adult citizens live in municipality M, 25% live in municipality

M2, 15% in municipality M3 and 20% in municipality M4. The same data indicated
that 75% of the adult citizens of M,._ were in favour of the construction of a third subway
line while 80% of M2, 90% of M3 and 80% of M4 were in favour of that project. Let B

denote the event "randomly selected adult citizen is in favour of the construction of a
third subway line". Also let BC denote the complement of B
(a) Draw a tree diagram, neatly and, clearly, indicating all the relevant probabilities
using the letters M1 M2 M3 M4 B, B', as defined above, as well as any mathematical
symbols deemed appropriate for this kind of problem.
(b) Compute the following probabilities:

Pr(B n M2) (ii) Pr(M3 r BC) (iii) Pr(B)
(c) Compute the probability that a randomly selected adult citizen of the urban centre
under consideration lives in Municipality M3 if it is known that he/she is in favour of
the construction of a third subway line.
(d) A sample of five adult citizens of the urban centre under consideration is randomly
selected. What is the probability that fewer than two will be in favour of the
construction of a third subway line?

5. Tests carried out on behalf of the Arborists Association on a random sample of
twelve telescopic extension ladders manufactured by Safe GardenWorks yielded the
following information:

X = 2,70 .0kgs Ex2= 609,975.0 kgs2

Here X is the maximum load that the ladder can support before it shows some sign of
deformation.
(a) Find the 99% confidence limits of (i) the true mean and (ii) the true standard
deviation of the probability distribution ofX . Assume that X is a normally distributed
random variable.
(b) Test the hypothesis that the mean value of the probability distribution of X is not
significantly different from 220kgs,. Let a = 0.05.
(c) Test the hypothesis that the true standard deviation of the probability distribution of
X is not significantly different from 10kgs. Let a = 0.05.
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6.Four machines, A, B, C and D are experimentally used to test their performance. The
following table displays the number of good items made by each machine as well as the
number of rejects:

Machine A B C D
Good Items 25 23 25 27

Rejects 16 10 13 11
Test the hypothesis that there is no significant difference in the rejection rate among the
four machines. Let a=0.05.

7. Measurements of the tensile strength (in MegaPascals) of I-beams obtained from two
different manufacturers yielded the following information:

Manufacturer A Manufacturer B
Sample size nA = 11 nB = 12
Sample Mean mA = 520 mB = 528
Sample Standard deviation SA = 5.5 sB = 7.8

(a) Test the hypothesis that the standard deviation of the tensile strength of I-beams
obtained from manufacturer A is not significantly different from that obtained
from manufacturer B. Let a=0.05. State any assumptions you need to make.

(b)Test the hypothesis that the mean tensile strength of I-beams obtained from
manufacturer A is not significantly different from that obtained from
manufacturer B. Let a=0.05.

8. Tests carried out with the aim of investigating the dependence of the modulus of
elasticity Yon the content of a certain compound X in a new plastic material developed
by the Research and Development department of a manufacturing concern yielded the
following information:

X1 =911.0 • X2 =52,245.0 =1,313.0
,.1i=1

yi2 = 128,283.0 •
n

i=1

i=1

X,Y, =77,196.0 n = 16

(a) Compute (i) the covariance of X and Y and (ii) the coefficient of correlation r of
X and Y.

(b) Find the 95% confidence limits of the true coefficient of correlation p.
(c) It is believed that Y and X are related by an equation of the form

fio + AX +6 . Write down the normal equations of the least squares line and
then compute the estimates 13.0 and bi of fl o and i3, respectively.

(d) Compute the error sum of squares and use this information to find the 95%
confidence limits of fi,
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THE CHI-sCUARE DITR:BUTION 
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