
c. Engg. SWE 6th Semester 12 March 2024 (Morning)

ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMIC COOPERATION (OIC)

Department of Computer Science and Engineering (CSE)

P,
MID SEMESTER EXAMINATION
DURATION: 1 HOUR 30 MINUTES

SUMMER SEMESTER, 2022-2023
FULL MARKS: 75

Math 4643: Probability and Statistics II
Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions with

corresponding COs and POs in parentheses.

I a) Suppose that the joint probability density hnc tion of X and Y is: 9
(COI)
(POI)

/X y ( X ) y ) = } : ) X 1 0 6 e ( 0 H 0 L ) 1 x = 0 0 0 2 y )
if x > 0,y > 0
otherwise

i. Show that X and Y are independent.

ii. Determine the probability P(X < 1000, Y > 1000).

b) Suppose the random variables X,Y, and Z have the multivariate joint probability density hnc-
tion

8
(C02)
(P02)

fxyztx,y ,a }::’
if 0 S x,y,z $ 1
otherwise

Determine the following:

i. P(X $ 0.5, y = 0.5,Z = 0.7)
ii. Marginal probability distribution of X.

iii. Conditional probability distribution of Y given x = 0.5, z = 0.8

iv. E(ZIX = 0.3, y = 0.4)

c) The probability density function for the diameter of a drilled hole in millimeters is: 8
(C02)
(P02)

f ,(x) = }iFe–"(

if x > 5
otherwise

Although the target diameter is 5 millimeters, vibrations, tool wear, and other nuisances
produce diameters larger than 5 millimeters.

i. Determine the mean and variance of the diameter of the holes

ii. Determine the probability that a diameter exceeds 5.1 millimeters.
2. a) Suppose that, the sodium content of twenty 300-gram boxes of organic cornflakes was de-

termined. The data (in milligrams) are as follows: 131.15, 130.69, 130.91, 129.54, 129.64,
128.77, 130.72, 128.33, 128.24, 129.65, 130.14, 129.29, 128.71, 129.00, 129.39) 130.42) 129.53)
130.12, 129.78, 130.92. Now, answer the following questions:

i. Can yOU support a claim that meal! sodium content of this brand of cornflakes differs
from 130 milligrams?

ii. Check that sodium content is normally dIstributed.
iii. Compute the power of the test if the true mean sodium content is 130.5 milligrams.

12.5
(C02)
(P02)
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i Use the sjgn test Mth a = 0.01 to investrgate this hypothesis

i:'. Use the normal approMmat-ion for the sign test to test Ho = 8'5 "ersus Hl + 8'5’ with
0.01a

12.5
(C82) \
(P02)

t h : f:a==11= = t h e 1 e a s t s q u a r e s e s t i ][1[]1 a tes of the slope and intercept pIbra ph the regression

I= = • t h e e q u a t i o n o f t h e n t t e d 1 i n e t o s P r e q ct what pavement d eRection MOUld be o b

i i i p ==:tdi :::n=: : : ::::1:::1 :: :: :== iS 1: := t h e S U r face temper a mr T j S 90 aFl

J. Wh,t change in mean pavement denection would be expected for a I'F change 111 sur

face temperature?

12.5
(C03)
(P02)

3.

b)
12.5

(C03)
(P02)

i. Test for significance of regression using a = O'OI' What is the P-value for this test? State
the conclusions of the results from this test-

i:1 ::tn=:ejIo:Lars?saXe:r;:s=o::hiesr=:;:: iFT:: ising „ =o'ol' Find the P-value
for this test.

iv. Test Ho : Po = 0 versus H\
draw conclusions .

swer the following:

Po = 0 using a = 0.01. Find the P-value for this test and
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STANDARD NORMAL DISTRIBUTION: Table Values Re
Z
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resent AREA to the LEFT of the Z score.
.05
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.08
.53 188
.57142

61026
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68439

.71904

.75 175
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.09

.53586

.57535

.61409
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.88298
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.91774

.93 189

.94408
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.96327
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.98169
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.98899
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.99520

99643
.99736
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.99997



N

d.f.
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0.00
0.01
0.07
0.21
0.41
0.68
0.99
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1.73
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3.07

3.57
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5.14
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6.26
6.84
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13.79
15.13
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19.29
22. 14
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27.99
31.73

35.53
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43.28

47.21
51.17
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63.25
67.33

.99
0.00
0.02
0.11
0.30
0.55
0.87
1.24
1.65

2.09
2.56
3.05
3.57
4.11
4.66
5.23
5.81
6.41

7.01
7.63
8.26

9.54
10.86
12.20

13 56

14'95

16.36

17 79

20.69
23.65
26 66
29 71

33.57

37.48
41.44
45.44

49.48
53.54

57.63
61.75
65.90
70.06

Chi-square Distribution Table
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:3 25
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0.00
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.9
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3.49
4.17

4.87
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7.04
7.79
8.55
9.31

10.09

10.86
11.65
12.44

14.04
15.66
17 29

18.94
20 60
22 27

23 95
27 34

30.77
34.22
37 69

42 06

46 46

50.88

55 33

59.79
64.28

68.78
73 29

77 82

82.36

.05

3.84
5.99
7.81
9.49

11.07
12.59

14.07
15.51
16.92

18.31
19.68
21.03

22.36
23_68

25.00
26.30
27.59

28.87
30.14
31.41

33.92
36.42
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41.34
43.77
46.19

48,60
53.38
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67.50
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107.52
113,15
118.75

124.34

1

2.71
4.61
6.25
7.78
9.24

10.64

12,02
13.36
14.68

15.99
17.28
18.55

19.81
21.06

22.31
23.54
24.77

25.99
27.20
28.41

30.81
33.20
35.56

37,92
40.26

42.58
44.90
49.51

34.09
58.64
63.17

68.80
74.40
79.97

85.53
91.06
96.58

102.08
107.57
113.04

118.50

.025
5.02
7.38
9.35

11.14
12.83
14,45

16.01
17.53
19.02

20.48
21.92
23.34

24.74
26.12

27.49
28.85
30.19

31.53
32.85
34.17

36.78
39.36
41.92

44.46
46.98

49.48
51.97
56.90
61.78
66.62
71.42
77.38

83.30
89.18

95.02
100.84
106.63

112.39
118.14
123.86

129.56

.01

6.63
9.21

11.34

13.28
15.09
16.81

18.48
20.09
21.67

23.21
24.72

26.22
27.69
29.14

30.58
32.00
33.41

34.81
36.19
37.57
40.29
42.98
45.64
48.28
50.89

53.49
56.06
61.16

66.21
71.20
76.15

82.29
88.38
94.42

100.43
106.39
112.33

118.24
124.12
129.97

135.81



f Table
cum. probl

one-tail
two-tails

df
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>6
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2.602
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!!!&ii;
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2.819

2.807

2.797

2.787

nEIH
2.508
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2.492

2.485

nnEa
2.390
2.374
2.364
2.330
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31 .599
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8.610
6.869
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22.327
10.215
7.173
5.893

t4EagyJ

4.318
4.221
4.140
4.073

EXIF&j

3.930
3.852
3.787

3.733

g:
liIii!i+!i
===1 }H = 1 i :{ }ii;}: $

ii§l§#3,
181%bIg]

3.792

3.768
3.745
3.725

3 --559

3.505

3.485

3.467
3.450

BEa
3.460
3.416
3.390
3.300

mID
3.232
3.195
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3.098

mRI
2.660
2.639
2.626
2.581
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