Solution 1
Let X denote the simplified form completion time and Y denote the original form completion time.
Here X is assumed to have a Normal distribution with mean 22 and s.d. 3. So the corresponding z-score is Z = (X-22)/3.

Also Y is assumed to have a Normal distribution with mean 50 and s.d. 10. So the corresponding z-score is Z = (Y-50)/10.

Equating the z-sores we have,

(X-22)/3 = (Y-50)/10

Thus Y = 50 + 10*(X-22)/3 is the original form completion time.

The following table gives the original form completion time corresponding to the specified simplified form completion time
X:
20

17

28

Y: 
43.33

33.33

70

Solution 2

a) The z-sore is calculated using the formula

Z = (X-m)/s, where X is the actual score and m and s are the mean and standard deviation of the score distribution.
Here it is given that X=65 corresponds to a z-score of Z= 2.00, and a score of X= 44 corresponds to a z-score of Z = -1.50.

Thus (65-m)/s = 2 and (44-m)/s = -1.5

i.e., m + 2 s = 65 and m – 1.5 s = 44

Solving these equations we get m = 53 and s = 6

Thus the mean = 53 and standard deviation = 6.

b) If the z- score is 2.5, we have (X-53)/6 =2.5

Thus the actual score X = 53+ 2.5 * 6 = 68

c) The assumption about the distribution to determine the probability of achieving the score is the distribution is Normally distributed.

d) The probability of the department achieving the score 68 is given by

     

P[X >= 68] = P [Z >= 2.5], where Z is a standard normal random variable.




       = 0.00621, which is calculated using Excel by entering the formula =1-Normsdist (2.5)

This indicates that, only 0.62 % of the institutions achieved a score greater than our department.
