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1. Solve the following differential equations :
(a) 3xy’=(x+y* )"+ 3y (10%)

(b) dy/dx = 2y/(x+y's) (10%)
(©) %y —3%% +6xy — 6y =3 + Inx® (10%)
(d) (D*+ 2D +2)y = 4e*Sec’x (10%)
(&) xy =y +x(y) (10%)
0 y® -y =4x+ 2xe” (106%)
2. Use the Laplace transform fo sclve the following problems :
(8) ¥y +2y +2y =r(t)
r(f)=10sin2t HO0<t<m, r@®)=0 ft>m; y0)=1,y{0)=-5 (10%)
®) y -y +5y=4+ut-2)e*” y0)=2,y@0)=-1 (10%)
(€ -y +ty -y=0;y(0)=3,y(0)=-1 (16%)

(@) dx/dE +3 dy/de +3y =0
§ d’ix/afz +3y = tet Cx(@=0,x(0)=2,y(0)=0 (10%)
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1. In how many different ways can the director of a research laboratory choose 3 chemists
from among 7 applicants and 2 physicists from among 9 applicants?
A) 1000
B) 1150
C) 1260
D) 1420

2. If the probabilities are 0.88, 0.45, and 0.40 that, while under warranty, a new car will
require repairs on the engine, drive train, or both, what is the probability that a car will
require one or the other or both kinds of repairs under the warranty?

A)0.03 -
B) 043 .
C) 0'88

D) 0.93



The number of customers who visit a car dealer’s showroom on a Saturday morning is a
random variable with 4 = 22 and o = 2. According to Chebyshev's theorem, with what
probability can we assert that there will be between 17 and 27 custoriers? |

A) 0.56 r

B) 0.84 |

C) 0.95

D) 0.99

A research worker wants to determine the average time it takes a mechanic to rotate the
tires of a car, and he wants to be able to assert with 95% confidence that the mean of his
sample is off by at most 0.80 minute. If he can presume from past experience that ¢ =
1.8 minutes, how large a sample will he have to take?

A) 5

B) 20

C) 45

D) 80

The function that defines the probability distribution of any continuous random variable
is

A) Uniform function

B) Normal function

C) Probability density function

D) Standard deviation function

From experience Mr. Trusts has found that the probability function for the number of
mansions he sell to a customer can be given by fix) =05 - (x/6) forx =0, 1, or 2.
What is the probability that Mr. Trusts will sell at least 2 mansions to a customer?

A) 0.333

B) 0.500

C) 0.133

D) 0.167

A random sample of size # = 100 is taken from a population with ¢ = 8. Given that the
sample meanis ¥ = 40, the 97% confidence interval for the population mean u is

A) 32.0t0 48.0 |
B) 37.9t042.0
C) 18310277
D) 38310417
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8 If x = 36 of n = 100 persons interviewed are familiar with the tax incentives for

installing certain energy-saving devices. The 95% confidence interval for the

corresponding true proportion p is

A) 0.266 to 0.454

B) 0.360 to 0.460

C) 0.150 to 0.455

D) 0.355 to 0.887

9. Which of the following is called the level of significance?
A) the probability of making a Type I error
B) the probability of making a Type II error
C) the probability of making a correct decision
D) the probability of accepting the null hypothesis

10. Which of the following is the sampling distribution for a goodness of fit test?
A) the ¢ distribution
B) the normal distribution
C) the chi-square distribution
D) the F distribution

0  for x<0

, what is the value of £7
fove ™ for x>0 s Heo

11. Given the probability density f(x)= {

A) 5
B) 8
C) 10
D) 14

12. If the probability that a communication system will have high fidelity is 0.72 and the
probability that it will have high fidelity and high selectivity is 0.27, what is the
probability that a system with high fidelity will also have high selectivity?

A) 0.1%4
B) 0.375
C) 0.450
D) 0.990

SRS 4 AERERA KL RRE - FHATHY)

1. An optical firm purchases glass to be ground into lenses. It is important that the
various pieces of glass have nearly the same index of refraction. Suppose that the
refractive indices of 25 pieces of glass (randomly selected from a large shipment



purchased by the optical firm) have a variance of 1.20 x 10,

a) Construct a 95% confidence interval for o the standard deviation of the populatlon
(12%) .

b) Explain the result obtained in part a) in words about its meaning. (IO%)
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AoiB 5 BE i
600 227,221
A 680 187, 208
760 . 174,202
600 214, 259
B 680 181, 179
760 198, 194
600 225,236
C 680 232, 198
760 178, 213
600 260, 229
D 680 246, 273
760 206, 219
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a) REIBRERTEHETTAaNAEF - (10%)

b) K”iﬂﬁf]ﬁm%?ﬁ%@" %%%%ﬁ-‘f#é‘]'ﬁf% (10%)

c) fmﬁ-&ﬁ“fm%ﬁiﬁﬁl%%ﬁ XEAER - (10%)



Areas under the
standard normal
curve from —o= 10 7
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z 0.60 0.0t 0.03 0.04 0.05 0.06 0.07 0.09
0.00 ] 0.5000 | 0.5040 | 0.5080 {05120 |0.5160 | 0.5199 ;0.5239 | (0.527% |[0.5319 |0.5359
0.10 | G.5398 | 0.5438 | 0.5478 | 0.5517 |0.5557 | 0.5596 {0.5636 | 0.5675 |0.5714 | 0.5753
0.20 | €.5793 | 0.5832 | 0.5871 |0.5910 |0.5948 | 0.5987 | 0.6026 |0.6064 |0.6703 {0.614]
0.30 | 0.6179 | 0.6217 | 0.6255 | 0.6293 |[0.6331 | 0.6368 | 0.6406 | 0.6443 | 0.6480 0.6517
0:40 ] 0.6554 | 0.6591 |0.6628 |0.6664 |0.6700 | 0.6736 [0.6772 10.6808 |0.6844 10.6879
0.50{0.6915 | 0.6950 [0.6985 {0.7019 [0.7054 | 0.7088 |0.7123 {0.7157 [0.7190 | 0.7224.
0.600.7257 [0.7291 | 0.7324 10.7357 {07389 ;0.7422 | D.7454 | 0.7486 |0.7517 | 0.7549
070 0.7580 |[0.761t |0.7642 [0.7673 (07704 [ 0.7734 [0.7764 {07794 |0.7823 | 0.7852
0.80 [ 0.7881 ; 0.7910 :0.793% | 0.7967 |0.7995 |[0.8023 |[0.805% | 0.8079 |0.8106 | 0.8133
0.90 1 0.815% 108186 |0.8212 | 0.8238 |(0.8264 | 0.828% |0.8315 | 0.8340 §0.8365 | 0.8389
1.00 |-0.8413 [ 0.8438 | 0.8461 | 0.8485 |0D.B508 | 0.8531 |0.8554 | 08577 §0.8599 | 0.8621
1.10 1 0.8643 10.8665 [0.8686 |[0.8708 |0.8729 | 0.8749 |0.8770 | 0.8790 |0.8810 | 0.8830
1.20 1 0.8849 [ 0.886% | 0.8888 | 0.8907 |0.8%925 | 0.8944 |0.8962 | 0.89B0 |0.8997 | 0.9015
1.30 109032 | 0.904% | 0.9066 | 0.9082 |0.90%9 | 0.9115 (09131 | 0.9147 |0.9162 | 0.9177
1,407 0.9182 | 0.9207 | 0.9222 ] 0.9236 | 0.9251 | 0.9265 [0.9279 |0.9292 |0.9306- | 0.9319
1.50 :0.9332 10.9345 | 0.9357 {0.9370 |0.9382 | 0.9394 |0.9406 | 0.9418B | 0.9429 | (.9441
1.60 1 0.9452 | 0.9463 | 0.9474 ; 0.9484 [0.9495 | 0.9505 | 0.9515 | 0.9525 |0.9535 | 0.9545
1.70 1 0.9554 | 0.9564 | 0.9573 ;0.9582 | 0.9591 | 0.9599 |0.9608 1{0.9616 |0.9625 | 0.9633
1.80 [ 0.9641 | 0.9649 { (9656 | 0.9664 [0.9671 |0.9678 |0.9686 | 0.9693 |0.9699. § 0.9706
190109713 {0.9719 [0.9726 |0.9732 109738 :0.9744 | 069750 {0.9756 |0.9761 | 0.9767
200109773 10.9778 | 09783 | 09788 [0.9793 |[0.9798 |(.9803 | 0.9808 |0.9812 [ 0.9817
2.1010.9821 10.9826 |0.9830 | 0.9834 | 0.9838 | 0.9842 | (.9846 | 0.9850 | 0.9854 | 0.9857
2.2010.986% | 0.9864 | 0.9868 | 0.9877 |0.9875 | 0.9878 |0.9881 | 0.9884 |0.9887 | 0.9890
2.30 10,9893 [ 0.9896 | 0.9898 10.990t |[0.9904 |0.2906 109909 | 0.9911 {0.9913 |0.9916
2.40 [ (9918 | 0.9920 |[0.9922 0.9925 (09927 | 0.9929 10.9931 | 09932 {09934 |0.9936
2.50 1 0.9938 | 0.9940 [ 0.9941 {0.9943 |0.9945 | 0.9946 [0.9948 | 0.9949 |0.9951 | 0.9952
260109953 |0.9955 |0.9956 |0.9957 10.9959 | 0990 ;09961 |0.9962 }[0.9963 | (0.9964
270109965 | 0,9966 |(0.9%67 | 0.9968 |0.9969 | 0.9970 [0.9971 | 0.9972 |0.9973 | 0.9974
2.80)| 02974 | 09973 {0.9976 [0.9977 |0,9977 |0.9978 |0.997% | 0.9979 |0.9980 | 0.9981
2,901 0.9987 | 0.9982 |[0.9983 | 0.9963 |0.9984 | 0.9984 |0.9985 |0.9985 |0.9986 | 0.9986
3.00 | 0.99865 | 0.29869 | 0.99874 | 0.99878 | 0.99882 | 0.99886 | 0.99889 | 0.99893 | £0.99897 | 0.99900
390 (0.99903 | 0.99907 | 0.99910 | 0.99913 | 0.99916 | 0.99918 | 0.99927 | 0.99924 | 0.99926 | 0.99929
3.20 [ 0.99931 | 0.99934 | 0.99936 | 0.99938 | 0.99940 | 0.99942 1 0.99944 | 0.99946 | 0.99248 | 0.99950
3.30 1 (.99952 | 0.93953 | 0.99955 { 0.99957 | 0.99958 | 0.99960 | 0.99961 | 6.99962 { 0.99964 [ 0.99965
3.40 1 0.99966 | 0.99968 | 0.99969 | 0.99970 | 0.99971 | 0.99972 § 0.99973 | 0.99974 { 0.99975 | 0.99976 |
3.50 | 0.99977 1 0.99978 | 0.99978 : 0.99979 | 0.99980 | 0.99981 } 0.99982 | 0.99982 | 0.99983 | 0.99984
3.60 | 0.99984 | 0.99985 | 0.99985 ; 0.99986 | 0.99986 | 0.99987 | 0.99967 | 0.99988 | 0.99988 | 0.99989
3,70} 0.99989 | 0.99990 | 0.99990 | 0.99990 | 0.99991 [ 0.99991 | 0.99992 | 0.99992 | 0.99992 | 0.99993
3.80 | 0.99993 | 0.99993 | 0.99993 | 0.99994 | 0.99994 | 0.99994 | 0.99994 | 099995 | 0.99995 | 0.99995
1.80 | 0.99995 | 0.99995 | 0.99996 | 0.99996 | 0.99996 | 0.99996 | 0.99996 | 0.99996 | 0.99997 | 0.99997
4.00 | $.99997 | 0.99997 | 0.99997 | 0.99%997 0.99997 | 0.99998 | 0.99998 | 0.99998 | 0.99998

(.99997




Values of X ,’3
for the chi-square

distribution with v
degrees of freedom

5.92
6.45
6.98
7.53
8.08
8.6%
3.22
9.80
10.4

3.7

4.03
8.64
9.20
2.89
30.5
1.2
1.8
12.5
131
138
0.7
28.0
35.5

4.11
4,66
5.23
54

7.6%
7.6%
8.26
#.90
9.54
0.2
10.9
ing
12.2
129
136
4.3
350
22.2
247
373

4,40

5.63
6,26
6.9%
7.56
8.23
8.91
9.59
10.3
180
1.7
12,4
131
13.8
14,6
5.3
0.0
16.8
24.4
32.4
405

6.103
0.352
0.711
1.15

1.3¢

.37

336

4.35

5.35%

6.35

7.34

.34
9.34

0.3

1.3

12,3

13,3

14,3

15.3

16,3

t7.3

1.3

15,5 £9.3
163 20.3
17.2 2.3
8.1 22.3
19.0 23.3
19.9 24.3
20:8 25.3
2.7 26.3
2.7 27.3
236 283
4.5 4.3
33.7 39.3
42.9 49,3
52.3 59.3

2.77
4.1
5.39
6.63
7.54
9.04
2
114
125
13.7
14.8
16.0
17.1
18.2
194
20.5
216
7
23.8
4.9
26.0
27.1
28.2
263
304
s
326
337
348
45.6
56.3
67,0

Values of Fp
for the F distribution
with vy and v,

7.78
.24
10,6
12.0
134
14.7
16.0
17.3
18.5
19.8
211
22.3
23.5
248
26.9
z7.2
8.4
9.6
3c.8
A2.0
332
4.4
5.6
367
7.9
19.%
40.3
51.8
3.2
74.4

degrees of freedorn

1A

12,6

14.1

15.5

16.9
18.3

19.7
21.0
22.4
23.7
%0
26.3
276
28.9
31

314
2.7
33.9
35.2
6.4
Lyavy
8%
0.1
41.3
42,5
43.8
55.8
67.5
781

380
39.4
10.6
41,9
43.2
44.5
45,7
47.0
59.3
71.4
B1.3

133
15.1

16.8
18.5
201

2.7
3.2

158
16.2
17.6
389
a6.3
41,6
43.0
44.3
45.6
47.0
48.3
49.6
50.9
a7
75.2
88.4

42.8

46,9
443
49.6
5.0
52.3
53.7
66.8
7%.5
9.0

454
4.49
445
447
4.38
4.35
4.32
4.30
4.28
4.26
4.24
4.23
4.21

4.20
4.18
417
4.08
4.00
3.92
384

2246 2302 | 2300
19.25] 19.30| 19.33
9.32] 901| a04
639 6.26] 616
5.19] 5057 495
4531 4.39] 428
a12{ 397{ 3.87
384 69| 358
363 48| 337
348 333 322
136] 3.20] 3.09
L6{ 3.0i| 300
1| 303] 29
ais| 296f 285
306 290f 279
3.461] 2.85[ 274
2961 z81| 270
293% 277| 266
290 274 263
87| 271 260
28] 268 257
2.82{ 286 2.55
zeo| 264] 233
2781 2621 2.5
276 280] 249
274 239 247
273 257 .46
2711 236| 245
27 2.55] 243
2691 253 242
261) 245( 234
253 237 2z
2450 2281 237
237 221 2w

240,5 | 2419 {2439

477 474 4.68
410! 406 4.00
3.68 hod 3.57
3.39 335 3.28
3.18 3.4 307
02 2.96 2.9t
2.90) 285 2.7%
B0 275 2.69
273 2.67 16D
265 2.60 .53
2.59 2.54 Z.48
2.54 2.49 2,42
2.4%: 245 2.38
2.46 2.41 134
2.42 2.38 2.3%
2.33 2.35 2.28
371 232 2.25
2.34 2.30 .23
232 2.7 2.20
2.30) 2.2 .18
.28 2.24 .16
237y 22 213
225 .20 2,13
2.24 219 212
2.2z 2,18 230
22 216 .04
212 2.08 EREH
204 1.99 1.92
151 1.9 143
1.88 1.83 1.75

1,93
1.84
1.75
166
3.57

2491 2507 {251.F |252.2
19.45| 1946 39.47| 19.48
8.64{ 862 8591 8.57
5-77} 575| 5.72F s5.69
4.53 4.50 4.46 4.43
a4y 3811 377{ 174
3.41 3.38 3.34 3.30
312 3.08 3.0 301
2301 2.86] 281 279
2.74|  270] 2.66{ 2.62
261 257F 253 249
251{ 247 243| 2,38
2.42 .18 2.34 2.30
233 231] 2.27| 222
229 23{ 2207 2.6
224 239 215] 2.1
219 2.45 .79 206
215 2h ] zoe| 202
21 2,07 203 1.98
208} 4| 199 15
st 2000 196 otz
203 19| 94| 149
2. 19 91 1.86
198 1,94] 1.89% 1.84
1.9 1921 1,871 182
195 190 .85 1.80
1931 188 14| 1o
1.91 1877 8| 1,77
1.90 £.85 1.8 175
nER| ras| 79l 174
L9 L7417 369 164
170 165) i.459] .53
167 LS5 1L5GE 143
1.52 1.46 1,39 1.32




