Homework Problem 5.27

Given:
Normal distribution with mean = 50 and SD = 4.

Find:
What is the probability that:
a. X>43?
b. X<42?
c. X>57.5?
d. 42<X<48?
e. X<40 OR X>55?
f. 5% of the values are less than what X value?
g. 60% of the values are between what two symmetrical X values?
g. 85% of the values are above what X value?


Approach:
I used the Excel statistics functions for these calculations.  You should do it using the Table, too.  The formulas for each of the sections of the problems are as follows:


5.27 a.
The formula is the cumulative normal distribution for the values greater than 43, which is 1 – that for values less than 43.
The Excel formula is [=1-NORMDIST(B5,$B$1,$B$2,TRUE)]

5.27 b.
The formula is the cumulative normal distribution for the values less than 42.
The Excel formula is [=NORMDIST(B7,$B$1,$B$2,TRUE)]

5.27 c.  
The formula is the cumulative normal distribution for the values greater than 57.5, which is 1 – that for values less than 57.5.
The Excel formula is [=1-NORMDIST(B7,$B$1,$B$2,TRUE)]

5.27 d.
The formula is the cumulative normal distribution for the values less than 48
minus the cumulative normal distribution for the values less than 42.
The Excel formula is 
[=NORMDIST(D8,$B$1,$B$2,TRUE)- (NORMDIST(B8,$B$1,$B$2,TRUE]

5.27 e.
The formula is the cumulative normal distribution for the values less than 40
plus the cumulative normal distribution for the values greater than 55.
The Excel formula is 
[=NORMDIST(B9,$B$1,$B$2,TRUE)+ 
(1-(NORMDIST(D9,$B$1,$B$2,TRUE))]

5.27 f.
The formula is the inverse normal distribution used to find the value of X that is greater than 5% cumulative probability.  The Excel formula is:
[=NORMINV(F10,$B$1,$B$2)].  The inverse Z distribution can also be used, in the form [=NORMSINV(F10)].  Once you find Z you have to transform is to X.

5.27 g.
Find the upper and lower values, keeping in mind that the lower 50% of the cumulative probability occurs for Z values that are negative.

5.27 h.
If 85% is above, then 15% is below.

Table 1.  Excel Spreadsheet Showing Results
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a. P[X>43]

43

-1.75

N/A

N/A

0.9599

0.9599

b. P[X<42]

42

-2

N/A

N/A

0.0228

0.0228

c. P[X>57.5]

57.5

1.875

N/A

N/A

0.0304

0.0304

d. P[42 < x < 48]

42

-2

48

-0.5

N/A

0.2858

0.2858

e. P[X < 40 OR X > 55

40

-2.5

55

1.25

N/A

0.1119

0.1119

f. 5% of Values < X

N/A

N/A

0.05

43.42

-1.64

g. 20% of Values less 

than X value?

N/A

N/A

0.2

46.63

-0.84

g. 80% of Values less 

than X value?

N/A

N/A

0.8

53.37

0.84

h. 85% of values > X

N/A

N/A

0.15

45.85

-1.04
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		Mean =		50

		Standard Deviation =		4

		Probability Expression		X_1		Z_1		X_2		Z_2		Percentage		X-Answer		Z-Answer

		a. P[X>43]		43		-1.75		N/A				N/A		0.9599		0.9599

		b. P[X<42]		42		-2		N/A				N/A		0.0228		0.0228

		c. P[X>57.5]		57.5		1.875		N/A				N/A		0.0304		0.0304

		d. P[42 < x < 48]		42		-2		48		-0.5		N/A		0.2858		0.2858

		e. P[X < 40 OR X > 55		40		-2.5		55		1.25		N/A		0.1119		0.1119

		f. 5% of Values < X		N/A				N/A				0.05		43.42		-1.64

		g. 20% of Values less than X value?		N/A				N/A				0.2		46.63		-0.84

		g. 80% of Values less than X value?		N/A				N/A				0.8		53.37		0.84

		h. 85% of values > X		N/A				N/A				0.15		45.85		-1.04
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