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BANGLADESH UNIVERSITY OF PROFESSIONALS 

Military Institute of Science and Technology 

Question 2 

Student Group: 36<Earned Credit Hours < 72 

Subject: MATH 203, Applied Mathematics for Engineers 

Question 3 

Use SEPARATE answer scripts for each section. 

Ouestion-lin Section-A and Question-5 in Section-B are compulsory. 

Question 1 (Compulsory) 

C 

Answer any other TWO out of the remaining THREE questions from each section. 

Figures in the margin indicate full marks. 
Assume reasonable data if necessary. 

Symbols and abbreviations used have their usual meanings. 

b. For the Bessel's functions, show that 

SECTION-A 

Use the method of Fourier transform to determine the displacement y(x, t) 

of an infinite string, given that the string is initially at rest and that the initial 

displacement is f(x), -o <x< 0. Also show that the solution can be put 

in the form 

y(x,) =f(r + ct) + f(* - ct) 

d 
i "n)] = x"h-1(a) 

a. Let f(x) be a function of period 27 such that f(x) = x' over the interval 
-I<X<I. 

(i) Sketch a graph of f(*) in the interval -31<X< 3n . 

(ii) Find the Fourier series of f(x) in the interval - <X< . 

(iii) By giving an appropriate value to x, show that 

6 

b. Using Rodrigue's formula of Legendre polynomial, show that 
VT r(n+1) 

-=1t232 + 
1 1 

P) dx 

u sin ux 

k2 + u2 

Full Marks: 180 

21 

a. Find the Fourier integral of the function f(x) = e kx, x>0 for 
k>0 and f(-x) =-f(«), hence show that 

du = ekz 

b. Express x* + 2x³ + 2x² +3 in terms of these Legendre's polynomials. 

For Gamma function, show that Jdx = 
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2Tn sinnT 
where 0 <n< 1. 
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Question 4 

b. Expand the function f(x) = 2 

Question 5 (Compulsory) 

C. 

Question 6 
a. 

Solve in series the differential equation 

d'y dy 
2x(1 -x)1- x) dx 

series. 

Question 7 
a. 

b. 

Probability of 
failure 

Information about product failure based on chip manufacturing process 

contamination is given below. Find the probability of failure using 

(i) total probability rule and (ii)) Tree diagram. 

0.100 
0.010 
0.001 

when -1<x< 0 in a Legendre 
when 0<r<1 

SECTION-B 

Levcl of 
contamination 

High 
Medium 

b. Marketing two new product designs are to be compared on the basis of 

revenue potential. Marketing believes that the revenue from design A can be 

predicted quite accurately to be $3 million. The revenue potential of design 

B is more difficult to access. Marketing concludes that there is a probability 

of 0.3 that the revenue from the design B will be $7 million, but there is a 

0.7 probability that the revenue will be only $2 million. Which design do 

you prefer? 

-+ 3y = 0 

Low 

Production (x) 
Export (y) 

Probability of 
level 
0.2 
0.3 

b. Twenty percent of the TVS product in an industry are defective. If 4 TVS 

are put in a box for marketing. In how many boxes do you expect to have 
(i) one defective TVS; (ii) two defective TVS and 

0.5 

Write the probabilities of correlation and regression coefficients. 

What is a random variable? How can you generate a random variable from 

an experiment of tossing a coin three times? How can you distinguish a 

discrete random variable from a continuous one? Give examples. 

c. Find the coefficient of correlation and the lines of regression between 
industrial production and export using the following data: 

(i) at most two defective TVS in a consignment of 2000 such boxes 

55 56 58 59 60 60 62 

35 

Page 2 of5 

38 37 39 44 43 44 

What is Binomial distribution? Give a real-life example where such a 
distribution is appropriate. List the chief properties of binomial distribution. 

A traffic control officer reports that 75% of the trucks passing through a 
check post are from within Dhaka city. What is the probability that at least 
three of the next five trucks are from out of the city? 

C The Phillips Bangladesh manufactures electric bulbs that have a length of life 
that is normally distributed with mean equal to 800 hours and standard 
deviation of 40 hours. Find the probability that a bulb burns between 
778 and 834 hours. (Necessary chart is attached) 
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Question 8 
a 

b. Explain ANOVA for one-way classification in tabular form. 

C. 

3.4 

-3.3 

-2.4 

-2.3 

Table A.3 AcLS iei ti Nolal Cure 

-2.2 
-2.1 

-2.0 

-1. 

-1.9 

Ihe Edison Electric Institute has published figures on the annual number of 
Kilowatt- hours expended by various home appliances. It is claimed that a 
vacuum cleaner expends an average of 46 kilowatt-hours per years. If a 
random sample of 12 homes included in a planned study indicates that 
vacuum cleaners expend an average of 42 kilowatt-hours per year with a 
standard deviation of 11.9 kilowatt-hours, does this suggest at the 0.05 level 
of significance that vacuum average, less than 46 kilowatt-hours annually? 
(Given data at v = 11, toos= 1.796) 

.01 02 .04 
0.0003 0.0003 0.0003 0.0003 
0.0005 0.0005 0.0004 0.0004 
0.0007 0.0006 0.0006 0.0006 
0.0009 0.0009 0.0009 0.0008 
0.0013 0.0013 0.0012 

-2.9 0.0019 0.0018 0.0018 0.0017 

-2.8 0.0026 0.0025 0.0024 0.0023 
-2.7 0.0035 0.0034 0.0033 

-2.6 
-2.5 

-1.5 

-1.4 

A teacher wishes to test three different teaching method: I, II and III. To do 
this, three groups of five students each are chosen at random and each group 
is taught by a different method. The same examination is then given to all the 
students and the grades in the following table are obtained. Determine 
whether there is a difference between the teaching methods at significance 
levels of (i) 0.05 and (ii) 0.01. 

-1.3 

(Necessary chart is attached) 

00 

0.0003 

O.001 

0.001 

0.0032 
0.0047 0.0045 0.0044 0.0043 
0.0062 0.0060 O.0059 0.0057 

0.0082 0.0080 0.0078 
0.0107 0.0104 
0.0139 0.0136 
0.0179 0.0174 

0.0287 

Method I 

0.0228 0.0222 

Method II 
Method III 

0.0359 
0.0281 

O.0 
0.0436 

0.0548 0.0537 
0.0668 0.0655 

0.0808 
0.0968 

-0.3 0.3821 

0.0793 

-1.2 0.1151 
-1.1 0.1357 0.1335 

-1.0 0.1587 0.l562 

-0.9 0.1841 0.1814 
-0.8 0.2119 0.2090 
0.7 0.242O 0.2380 

-0.6 0.2743 0.2709 

0.095 1 
0.1131 

-0.5 03085 0.305O 

-0.2 0.4207 

-0.4 0.3446 0.3409 

0.3783 
0.4168 

-0.1 0.4602 0.4562 

03 

-0.0 0.5000 0.496O 

0.0075 

0.0099 

75 

81 
73 

0.0212 

0.0268 
0.0336 

0.0418 

0.0012 

0.0016 
0.0023 
0.003 1l 
0.0041 
0.0055 

62 

0.0073 

85 
79 

OF 

0.0003 
0.0004 
.0006 
0.0008 
0.001 1 

0.0016 
0.0022 
0.0030 
0.0040 
0.0054 

0.0071 
0.0096 0.0094 

0.0166 0.0162 0.0158 

71 

68 
60 

0.0003 

Page 3 of 5 

0.0004 
0.0006 

0.0027 O.0026 
0.0037 0.0036 
0.00-49 0.0048 

0.0066 0.0064 
0.0087 0.0084 
0.0113 0.0110 
0.0146 0.0143 

0.0188 0.0183 

0.0239 0.0233 
0.0301 0.0294 

0.0367 
0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455 
0.0630 0.0618 0.0606 0.0571 0.0559 
0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 
0.0918 0.0901 0.0885 0.0869 0.0853 0.083 
0.1093 0.1075 0.1056 
0.1292 0.127l 0.1251 
0.1515 0.149? 0.1469 

0.1762 0.1736 0.1711 
0.2033 0.2005 0.1977 
D.2327 D.2296 
0.2643 0.2611 
0.298I 0.2946 

0.0129 0.0125 0.0122 0.0119 

0.0008 
0.001I 

07 08 09 

0.0003 0.0003 0.0002 
0.0004 0.0004 0.0003 
0.0005 0.0005 0.0005 
0.0008 0.0007 0.0007 
0.0011 0.0010 0.001U 

0.0015 0.0015 0.0014 0.0014 
0.0021l 0.0021 0.0020 0.0019 
0.0029 0.0028 
0.0039 0.0038 
0.0052 0.0051 

0.0068 
.0089 

.0116 

0.0069 
0.0091 

0.0154 
0.0207 0.0202 0.07 

0.0262 0.0256 0.025o 
0.032g 0.0322 

58 

92 
75 

0.1230 
0.1446 

0.1685 

0.0150 

0.0244 
0.0314 0.0307 

0.040g 0.0401 0.0392 0.0384 

0.0192 

73 

0.0594 0.0582 

90 
81 

0.0375 

0.1038 0.1020 0.1003 
0.121O 0.1190 
0.1423 0.140l 

0.117O 
0.1379 

0.1660 0.1635 0.1611 
0.1922 0.1894 0.1867 

0.2236 0.2206 0.217T 
D 0.2546 0.251-4 0.2483 
0.2912 0.2877 0.2843 D.2810 

0.3336 0.3300 o3264 0.3228 0.3192 
0.3707 0.3669 0.3632 0.3594 0.3557 
0.4090 0.4052 0.4013 0.3974 0.3936 
0.4483 0.4443 0.4404 0.4364 0.4325 
0.4880 0.484o 0.480l 0.4761 0.4721 

0.068 1 
0.0823 
0.0985 

0.214o 
0.245 I 
).2776 

0.3156 0.3121 
0.3520 0.3483 
0.3897 0.3859 
0.4286 0.4247 

0.464 1 0.468 1 

10 

15 



Table 

3 
4 

3 

6 
7 

10 

11 
12 
13 
14 

1 

6 
7 

18 

19 
20 

22 
23 

25 

26 
27 
28 

29 
30 

40 
60 

120 

0.0 

0.1 

0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 

0.9 

1.0 
1.1 

1.2 
1.3 
1.4 

1.5 
1.6 

1.7 
1.8 

1.9 

2.0 

2.1 

2.2 

2.3 
2.4 

2.5 

2.6 
2.7 
2.8 

3.3 
3.2 
3.3 

0.02 

3.4 

15.894 
4.849 
3.482 
2.999 
2.737 

2.612 
2.317 
2.449 
2.398 
2.359 

2.328 
2.303 
2.282 
2.264 
2.249 

2.235 
2.224 
2.214 
2.205 
2.197 

2.189 
2.183 
2.177 
2.172 
2.167 

2.162 
2.158 
2.154 
2.150 
2.147 
2.123 
2.099 

.00 

2.076 
2.054 

0.5000 
0.5398 

0.5793 
0.6179 

0.6554 

0.6915 

0.7257 

0.7881 

0.8849 
0.9032 

o.015 
21.205 

5.643 
3.896 
3.298 
3.003 

0.9893 

2.829 

0.9918 

2715S 

0.9938 

2.574 

0.9965 

0.7580 0.7611 

2.527 

0.9974 

.01 

0.5040 

0.7910 
0.8159 0.8186 

0.5438 

0.5832 

2.491 

0.6591 

0.7291 
0.6950 

2.461 

2.631 

.436 

415 
2.397 

2.382 
2.368 

0.9896 
0.9920 

0.9953 0.9955 

2.356 
2.346 
2.336 

2.328 
2.320 

0.9975 

2.31:3 
2.307 
2.3 

2.296 
2.291 

301 

2.286 
2282 
2.278 

2.250 
2.223 
2.196 
2.170 

0.8665 0.8643 

.02 

0.5080 
0.5478 
0.5871 

0.9192 0.9207 0.9222 

0.6628 
0.6985 

0.9554 0.9564 0.9573 

0.7324 

0.9713 0.9719 0.9726 

0.7642 

0.8869 0.8888 
0.9049 0.9066 

0.9778 0.9783 0.9772 
0.9821 0.9826 0.9830 

0.7939 
0.8212 

0.9861 0.9864 0.9868 

0.9990 0.9991 
0.9993 0.9993 

0.9995 0.9995 

0.6255 0.6217 

0.9997 0.9997 

0.01 

31.821 
6.96 

0.9898 

4.511 
3.747 

0.9922 

3.365 
3.143 
2.998 

2.821 
2.764 

2.718 
2.681 
2.650 
2.624 
2.602 

2.583 
2.567 

0.9967 0.9966 

552 

2.539 
2.528 
2.518 
2508 

2.500 
2.492 

0.8413 0.8438 0.8461 0.8485 

2.485 

2.479 
2.473 
2.467 
2.462 
2.457 

2.423 
2.390 

0.9345 0.9332 0.9357 0.9370 
0.9452 0.9463 0.9474 0.9484 

0.9582 
0.9641 0.9649 0.9656 0.9664 

2.358 
2.326 

.03 

0.5120 
0.5517 
0.5910 
0.6293 

0.8686 0.8708 

0.6664 

0.7019 
0.7357 
0.7673 
0.7967 
0.8238 

0.9236 

0.9732 

0.9788 
0.9834 
0.9871 

0.9940 0.9941 
0.9956 0.9957 

0.9968 

0.9977 

0.9901 
0.9925 

f-DiLrilbutio 

0.9943 

0.0075 

12.433 
s.073 
5.047 
4.088 
3.634 

3.372 
3.203 

.04 

3.085 
2.998 
2.932 

2.879 
2.836 
2.801 
2.771 
2.746 

2.724 
2.706 
2.689 

0.5557 
0.5160 

0.5943 

0.6700 
0.6331 

2.674 

0.7054 
0.7389 
0.7704 
0.7995 
0.8264 

2.661 

0.9099 
0.9251 

0.9382 
0.9495 

2.G49 

0.9793 

0.9976 
0.9983 0.9982 0.9982 0.9981 2.9 

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 
0.9992 

0.9738 

0.9838 
0.9875 

2.639 

0.9904 

2.629 
2.620 
2.612 

2.605 
2.598 
2.592 
2.586 
2.581 

2.542 
2.504 
2.468 
2.432 

05 

0.5199 
0.5596 
0.5987 
0.6368 

0.6736 

0.7088 
0.7422 
0.7734 
0.8023 
0.8289 

0.8508 0.8531 
0.8749 0.8729 

0.8907 0.8925 0.8944 
0.9082 0.9115 

0.9265 

0.9798 
0.9842 
0.9878 

0.005 

63.656 
).925 
5.841l 
4 604 

0.9945 0.9946 
0.9960 0.9959 

0.9969 0.9970 
0.9977 0.9978 
0.9984 0.9984 

4.032 
3.707 
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3.499 
3.355 
3.250 
3.169 
3.106 
3.055 
3.012 

977 2.9 
947 2.9 

2.921 
2.898 
2.878 
2.861 
2.845 
2.831 
2.819 
2.807 
2.797 
2.787 

2.779 
2.771 
2.763 
2.756 
2.750 
2.704 
2.660 
2.617 
2.576 

0.5239 
0.5636 
0.6026 
0.6406 

0.6772 

0.7123 
0.7454 
0.7764 
0.8051 
0.8315 

0.8554 
0.8770 
0.8962 
0.9131 

0.9881 

0.0025 

127.321 

14.089 
7.453 

0.9931 

5.598 
4.773 

0.9997 

4.317 

4.029 

3.833 
3.690 3. 

3.581 
3.497 
3.428 
3.372 
3.326 
3.286 
3.252 
3.222 

0.9909 0.9906 
0.9927 0.9929 

0.9279 

0.9406 0.9394 

0.9505 0.9515 0.9525 
0.9591 0.9599 0.9608 0.9616 

0.9678 0.9671 
0.9744 

3.197T 

07 

0.5279 
0.5675 
0.6064 
0.6443 

3.174 

0.7157 
0.7486 
0.7794 
0.8078 

3.153 

0.8340 

0.8790 
0.8980 

0.9292 

0.9686 0.9693 
0.9750 0.9756 

0.9803 0.9808 
0.9846 

3.135 

0.9418 

0.9850 

3.119 
3.104 
3.091 
3.078 

0.9997 

3.067 
3.057 
3.047 

0.6844 0.6808 

3.038 
3.030 

2.971 
2.915 
2.860 
2.807 

.08 

0.5319 
0.5714 

0.8577 0.8599 

0.6103 
0.6480 

0.7190 
0.7517 

0.9147 0.9162 

0.7823 
0.8106 
0.8365 

0.8810 
0.8997 

0.9306 

0.9429 
0.9535 
0.9625 

0.9812 

o.00O5 

G36.578 
31.600 

0.9854 

12.924 
8.610 

0.9997 

6.869 
5.959 
5.408 

5.041 
4.781 
4.587 

4.437 
4.318 
4.221 
4.140 
4.073 
4.015 
3.965 
3.922 
3.883 
3.850 
3.819 
3.792 
3.768 
3.745 
3.725 

3.707 
3.689 
3.674 
3.660 
3.646 
3.551 
3.460 
3.373 
3.290 

.09 

0.5359 
0.5753 
0.6141 
0.6517 
0.6879 

0.7224 
0.7549 
0.7852 

0.9936 

0.9948 0.9949 0.9951 0.9952 
0.9963 0.9961 0.9962 0.9964 

0.9972 0.9971 0.9973 
0.9979 0.9980 0.9979 

0.9986 0.9985 0.9985 

0.9989 0.9989 0.9990 0.9989 

0.9991 0.9991 0.9992 0.9992 0.9993 0.9992 

0.9994 0.9994 0.9994 0.9994 0.9995 0.9994 0.9995 

0.9996 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 
0.9997 0.9997 0.9997 0.9997 

0.8133 
0.8389 

0.8621 
0.8830 
0.9015 
0.9177 

0.9633 
0.9699 0.9706 
0.9761 0.9767 

0.9319 

0.9441 
0.9545 

0.9817 

0.9884 0.9890 0.9887 
0.9911 0.9913 0.9916 

0.9934 0.9932 

0.9857 

0.9974 
0.9981 
0.9986 

0.9990 
0.9993 
0.9995 
0.9997 
0.9998 



Critical Vahes of the t- Dixuil 

0.015 0.01 0.0075 
42.433 
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0 

O.007 

5.841 

0.0025 
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