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Answer ALL the questions.

1. A. A flashlight contains two batteries that sit one on top of the other. These batteries
come from different batches and may be assumed to be independent of one another.Both
batteries must work in order for the flashlight to work. If the probability that the first
battery is defective is 0.05 and the probability that the second is defective is 0.15, what is
the probability that the flashlight works properly? (3 marks)

B. In aroom, there are two types of jars A and B containing candies. Jar A contains 40%
of the candies and jar B contains the remaining 60%. In jar A, there are 70% sweet and
30% sour candies, whereas in jar B, there are 30% sweet and 70% sour candies. A candy
Is tasted and it is sweet. What is the probability that it is from jar A? (3 marks)

C. A problem in Mathematics is given to three students A, B and C whose chances of
solving it are 0.5, 1/3 and 0.25. What is the probability that the problem will be solved?
(4 marks)

r0=x==1
2—x,1=x =<2
0, otherwise

(3 marks)

. A. The probability density function of a random variable is f(x) =

Find (i) the cumulative distribution function of X and (ii) P[X = 1.5].

B. Let X and ¥ be discrete random variables with joint probability mass function p(x, ¥)

given by the following table. Find E(X), E(¥) and Covariance(X,¥). (3 marks)
X=2 X=3 X=4 X=5
Y
Yy¥=20 0.05 0.05 0.15 0.05
V=1 0.40 0.00 0.00 0.00
V=2 0.05 0.15 0.10 0.00

C. Given the joint probability density functlon of X and Y as below, find the probability

xe i
NO=x=2,yv=0
ﬂ,e!sewhere

density functionof X + Y. f(x,v) = { (4 marks)

. A. Probability that a man hitting a target is 1/3. (i) If he fires five times, what is the
probability that he hits the target at least twice? (ii)) How many times must he fire so that
the probability of hitting the target at least once is more than 0.90? (3 marks)
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B. Heights of 500 soldiers are found to be normally distributed. Of these 258 are found
to be within 2 cm of the mean height 170 cm. Find the standard deviation of the
distribution. (3 marks)

C. A man tosses a fair coin until three heads occur in a row. Let X,, denote the largest
string of heads ending at the n®" trial. Write the transition probability matrix for X, and
determine the nature of the states. (4 marks)

4. A. Suppose that the weather on any day depends on the weather conditions for the
previous days, i.e., Suppose it was sunny today and yesterday, then it will be sunny
tomorrow with probability 0.8; if it was sunny today but cloudy yesterday, then it will be
sunny tomorrow with probability 0.6; if it was cloudy today but sunny yesterday, then it
will be sunny tomorrow with probability 0.4; if it was cloudy for the last two days, then it
will be sunny tomorrow with probability 0.1. Transform the process into a Markov chain
and obtain the stationary probability distribution of the states. (5 marks)

B. An experiment was performed to determine the effect of four different chemicals on
the strength of a fabric. These chemicals are used as part of the permanent press finishing
process. Five fabric samples were selected, and the following design was run by testing
each chemical type once in random order on each fabric sample. Test for differences in

means at 1% level of significance. (5 marks)
Chemical Fabric sample
type 1 2 3 4 5
1 1.3 1.6 0.5 1.2 11
2 2.2 2.4 0.4 2.0 1.8
3 1.8 1.7 0.6 1.5 1.3
4 3.9 4.4 2.0 4.1 3.4

5. A. Defects on wafer surfaces in integrated circuit fabrication are unavoidable. In a
particular process, the following data were collected. Does the assumption of a Poisson
distribution seem appropriate as a probability model for this process? Test at 5% level of
significance. (7 marks)

No. of | O 1 2 3 4 5 6 7 8 9 10 |11 |12
defects

No. of | 4 13 |34 (56 |70 |70 |58 (42 |25 |15 |9 3 1
defect
wafers

B. The process of drilling holes in printed circuit boards produces diameters with a
standard deviation of 0.01 milli meter. How many diameters must be measured so that the
probability is at least 8/9 that the average of the measured diameters is within 0.005 of the

process mean diameter u ? (3 marks)
*kkhkhkhkkkhkhkkkikhkhkik

Note: Please see pages below for statistical tables.
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Chi-Square Distribution







Standard Normal Distribution

Table 3 THME STANPARD NORMAL DISTRIBUTION

1

12
e T3 dt=P(X<x)

X
@ (x) = / B
- o0
X 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 0.5369
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 0.62;6 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%%89 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@ 0.8849 0.8869  0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
b 3] 0.9032 09049 0.9066 - 0.9082 0.9099 09115 0.9131 0.9131 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 09236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

Yt mle

0.9332 09345 09357 09370 0.9382 09394 09406 0.9418 0.9429  0.9441
0.9452 0.9463 0.9474 0.9484 0.9495 09505 0.9515 09525 09535 0.9545
0.9554 09564 . 09573 09582 0.9591 0.9599 0.9608 0.9616 0.9625 = 0.9633
0.9641 09649 0.9656 09664 09671 0.9678 0.9686 0.9693 . 0.9699  0.9706
0.9713 09719 09726 09732 09738 0.9744 09750 09756 0.9761 0.9767

The Standard Normai Distribution (Continued)

4

.09
X 0.00 0.01 0.02 0.03 0.04 9.05 0.06 0.07 0.08 0
; 0.9812 0.9817
2.0 0.9772 0.9778 09783 0.9788  0.9793 0.9798 0.9803  0.9808
2.1 _0.9821 09826 0.9830 0.9834  0.9838 0.9842  0.9846 0.9852 8333‘}7 ggggg
2.2 0.9861 0.9864 0.9868 09871  0.9875 0.9878  0.9881 0.988 0.9913 0'9916
2 0.9893 0.9896 0.9898 0.9901  0.9904  0.9906 0.9909 0.9911 .9934 0'9936
24 0.9918 0.9920 0.9922 09925 0.9927 0.9929 - 0.9931 0.9932 0.99 !
2.5 0.9938 0.9940 0.9941 0.9943  0.9945 09946 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
T 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 09977 09977 . 0.9978 0.9979  0.9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 09984 0.9985 0.9985  0.9986 0.9986
3.0 09987 0.9987 0.9987 0.9988 0.9989 0.9989 0.9989 0.9989  0.9990 0.9990
351 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 09993 0.9993 0.9994 0.9994 0.9994 09994 0.9994 0.9995 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996  0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 09997 09997 0.9997 0.9997 0.9997 0.9998
3.5 0.9998 0.9998 0.9998 09998  0.9998 0.9998 0.9998  0.9998  0.9998 0.9998
3.6 0.9998 09998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999  0.9999 0.9999
3.7 09999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999  0.9999 0.9999
3.8 09999 0.9999 09999 0.9999 09599 0.9999 0.9999 0.9999  0.9999 0.9999
3.9 1.0000 1.0000 1.0000 1.0000

1.0000

1.0000

1.0000

1.0000 ~ 1.0000  1.0000
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