2

	
5.12. To be accepted into a honor society, a student must have a grade-point average (GPA) in the top 10% of the school. If the mean GPA at the school is 2.78, and the standard deviation is 0.33, which of the following GPAs would qualify?  
3.20, 3.21, 3.25, 3.30, 3.35
Mean GPA, X̅̅ =2.78
The standard deviation, s =0.33
For X = 3.20, the z-score is, z = (X - X̅) / s = (3.20-2.78) /0.33 =1.2727
Using the excel command NORMDIST to find the probability area of 1.2727, we get that it is 89.8% which is the GPA
For X = 3.21, the z-score is ( 3.21-2.78) / 0.33 = 1.3030. Using the excel command NORMDIST, the probability area of 1.3030 is 90.37% which is the GPA
For X = 3.25, the z-score is (3.25 -2.78) / 0.33 = 1.4242. Using the excel command NORMDIST, the probability area of 1.4242 is 92.3% which is the GPA
For X = 3.30, the z score is (3.30-2.78) / 0.33 is 1.5757. Using the excel command NORMDIST, the probability area of 1.5757 is 94.2% which is the GPA
For X = 3.35, the z-score is (3.35-2.78) / 0.33 = 1.7272. Using the excel command NORMDIST, the probability area is 95.8% which is the GPA
As observed from the above results, all the GPAs qualify to be in the honor society.
5.14. After taking the state merits examination for the position of a school counselor and a social worker, you receive the following information on the tests and on your performance. On which test did you do better
	School counselor
	Social worker

	X̅ = 118
s = 17
Your score = 127
	X̅ = 27
s= 3
Your score =29



Calculating the z score for both performances will assist in comparing which was better.
The z-score for the school counselor was z = (X - X̅) / s  = (127-118) / 17 = 0.53
The z-score for the social worker was z= (X-X̅) / s = (29-27) / 3 = 0.67
Therefore, from the results the social worker got the better score
5.2 Assume that the distribution of scores on college entrance exam is normal, with a mean of 500 and a standard deviation of 100. For each of the following scores, find the equivalent z score, the percentage of the area above the score, and the percentage of the area below the score.
Z-score =(X - X̅) / s
	X
	z-score
	Percentage area above
	Percentage area below

	650
400
375
586
437
526
621
498
517
398
	1.5
-1
-1.25
0.86
-0.63
0.26
1.21
-0.02
0.17
-1.02
	6.68%
84.13%
89.44%
19.49%
26.43%
39.74%
11.31%
50.80%
43.25%
84.61%
	93.32%
15.87%
10.56%
80.51%
73.57%
60.26%
88.69%
49.20%
56.75%
15.39%



5.4 For a normal distribution where the mean is 50 and the standard deviation is 10, what percentage of the area is
a. between the score 40 and 47
For X1 = 40, the z-score is z = (X-X̅) /s  = (40-50) / 10 = -1.00
For X2 = 47, the z-score is z-score is z = (X-X̅) /s  = (47-50)/ 10 = -0.30
The p value of z2-z1 is p value of (-0.30 and -1.00) = 0.3821-0.1587=0.2234
Therefore, the percentage area between 40 and 47 is 22.34% 
b. above a score of 47
z= (47-50)/10 =-0.30
The p value is 0.6179 
Therefore, the percentage above 47 is 61.79%

c. below 53
z= (53-50)/10 =0.30
The p value =0.6179 the percentage below 53 is 61.79
d. Between 35 and 65
For X1 =35, z score = (35-50)/10 =-1.5
For X2=65 z score = (65-50)/10 =1.5
The p value =0.9332-0.0668 =0.8664 therefore the percentage between the two values is 86.64%
e. above 72
The z score =(720)/10 =2.20
The p value =0.9861 and hence the percentage above 72 =1.39%
f. Below 31 and above 69
For X1=31 the z score = (31-50)/10 =-1.9 
The p value =0.0287
For X2=69
The p value =0.0287
Hence, the required probability is 0.0287*0.0287 =0.000824
The percentage will be 0.0824%
g. between 55 and 62
For X1=55 the z score = (55-50)/10 = 0.50
For X2 =62 z score = (62-50)/10 =1.20
The p value =0.8849-0.6915= 0.1934
Therefore the percentage had the scores between 55 and 62 is 19.34%
h between 32 and 47
For X1 =32 the z score = (32-50)/10 =-1.80
For X2 =47 Z score = (47-50)10 =-0.30
The equivalent p value =0.3821-0.0359 =0.3459
Therefore, the percentage had scores between 32 and 47 is 34.59%





