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Math 4643: Probalullty and Statlstlcs I

Answer all 3 (three) questions. Figures in the ngm margin indicate full marks of questions o
corresponding COs and POs in parentheses.

1. a) Suppose that the joint probability density function of X and Y is:

°
P kxll) G000 £y 50,y 50 Son
R otherwise
i Show that X and Y are mdepzndenl.
ii. Determine the probability P(X < 1000, ¥ > 1000).
b) Supp d 8
tion: (co2)
8ryz, iH0<xy.z<1 o
Frrex3,2) I B
Determine the following:
i PX<05Y=052=07)
iil. Marginal probability distribution of X.
iii. Conditional probability distribution of ¥ given x = 0.5,
(ZIX =03, = 0.4)
©) ‘The probability density function for the diameter of a drilled hole in millimeters is: 8
1= mc S, ifx > 5 o]

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

. Determine the mean and variance of the diameter of the holes.
iil. 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-  12.5
termined. The data (in milligrams) are as follows: 131.15, 130.69, 130.91, 129.54, 129.64, (C02)
128.77,130.72, 128.33, 128.24,129.65, 130.14, 129.29, 12871, 129.00, 129.39, 130.42,129.53, (P02
13012, 129.78, 130.92. Now, answer the following questions:

. Can you support a claim that mea: 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 s 130.5 milligrams.
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b) The titanium content in an aircraft-grade alloy is an important determinant of strength. A
sample of 20 tes coupons reveals the following ttanium content (in percent) 832,805,
D 65, 825, 8.46, .52, 8.35, .36, 841, 842, 8.30, 871, 875, 8.60, 883, 850, 838, 829,
446 The median titanium content should be 8.5 percent. Answer the following:

i. Use the sign test with @

01 to investigate this hypothesis
i Use the normal approximation for the sign test o test Hy = 8.5 versus Hy # 835, with

B . N
between » ‘Summary quentities
weren =20, ¥y, = 1275, £, x, = 1478, 3, x2 =143,215.8,and 3 x,y; = 1083.67 Answer
the following

4 Caleulate the least squares estimates of the slope and intercept. Graph the regression
line.
i, Use the equation of the fited line to predict what pavement deflection would be ob-
Served when the surface temperature is 85°F.
i, Whatis the mean pavement deflection when the surface temperature is 90°F2
. What change in mean pavement defletion would be expected for  1°F change in sur-
face temperature?
b) Answer the following:
. Test for significance of regression using & = 0.01. What s the P-value for thistest State
the conclusions of the results from this test
Estimate the standard errors of the slope and intercept
Test the hypothesis Ho : f, = 10 versus H, : B, # 10 using @ = 0.01. Find the P-value

for this test.
. Test H, : flo = Oversus H, : fp = 0 using@ = 001. Find the Pvalue for this test and
draw conclusions.
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.
z s 06w s 0

0 0 K
00| s 50399 50798 53188 53586
01 | sos sum0 see sa 57535
02 | sme  sm7 seme 61026 61409
o3| 6o e s 64803 65173
655126910 66276 3968793
916 497 6987 71904 72200
mss M7 7T 5175 73090
5804 76115 4 gm0 7824

g 76421
7814 9103 79389
1S4 R8s 2121
n
Ho864

39| o995 90905 09996




Chi-square Distribution Table

O 0 9 1 % 0% o
0

¥ 3 386
100 | 6733 7006 742 7783 R23 1850 12434 12056




t Table

7212080 2518

2423

% 0% 95%
Confidence Level

tabi xis 7147200



