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STA 3111 Offline Homework 5
1. Normal Distribution: let X be a normal random variable with µ=1, σ =4.
a. Compute P(X < 0).
On standardizing:
P ( <)
= P (Z < -0.25) = P (Z > 0.25)
		   = 1- P (Z< 0.25)
		   = 1-0.5987(from z table)
		   = 0.4013.
b. Compute P (1 <X<5).
By standardizing the probability it becomes,
P ( <  <)
= P (0 < Z < 1)
= P (Z< 1) – P (Z < 0)
From the standard normal tables the probabilities are
=0.8413 – 0.5000
= 0.3413.
c. Compute P (|X| >2).
On standardizing the probability will be, 
P (||>)
= P (|Z|>0.25)
This is the probability that Z lies outside [-0.25, 0.25]
=P (Z<-0.25) + P (Z>0.25)
P (Z<-0.25) = P (Z>0.25)
=2 (0.4013)
= 0.8026
2. Normal Distribution: consider a population of a fifth-graders having a mean height of 54 inches and a standard deviation of 4 inches. The distribution of the fifth-grader heights is approximately normal, i.e. symmetric and “bell shaped”.
a) What percentage of fifth-graders have a height between 50 and 56 inches?
Mean = 54 inches. Standard deviation = 4
P (50< X < 56)
By standardizing the probabilities it becomes,
P ( < <)
P (-1 < Z < 0.5)
P (Z < 0.5) – P ( Z <-1)
From the standard normal tables the probabilities are, 
0.6915 – 0.1587 
= 0.5328
The percentage of fifth-graders that have a height between 50 and 56 will is,
0.5328 100% = 53.28%

b) What percentage of fifth-graders are taller than 60 inches?
The probability that fifth-graders are taller than 60 inches is;
P(X>60)
On standardizing it becomes;
P ( >)
=P (Z > 1.5)
=1-P (Z < 1.5)
Using the standard normal tables the probability will be;
=1-0.8531
=0.1469
Therefore the percentage of the fifth-graders taller than 60 inches is 
0.1469100% = 14.69%

		
c) What percentage of fifth graders are shorter than 48 inches?
The probability that fifth-graders are shorter than 48 inches is 
P(X< 48)
When standardized using the mean and standard deviation it becomes
P ( <)
=P (Z < -1.5)
From the standard normal tables the probability is;
0.0668
Therefore the percentage of fifth-graders who are shorter than 48 inches is 
0.0668 100% = 6.68%
3. [bookmark: _GoBack]Normal Random Variable: suppose that for students in the state of Florida, the average score on a college admissions standardized test is 600, with a standard deviation of 75. The scores are normally distributed.
a. Compute the score that you would need to place at the 75th percentile of students.
The average score is 600 and the standard deviation is 75.	
To obtain the 75th percentile; X = µ + Z (σ), where from the standard normal tables, the z value of 0.75 (75%) is 0.675.
Therefore X = 600 + 0.675 (75)
                   X = 650.625 

b. Compute the score that you would need to place the 95th percentile of students.
From the standard normal tables, the z value of 0. 95 (95%) is 1.645
Using the formula X = µ + Z (σ), the 95th percentile is 
X = 600 + 1.645(75)
X = 723.375


