
Chapter 6

Normal Approximation to 

Binomial

Lecture 4

Section: 6.6

Normal Approximation to 

Binomial
Recall from Chapter 5, the Binomial Probability Distributions:

1. The procedure must have a fixed number of trials.

2. The trials must be independent.

3. Each trial must have all outcomes classified into two categories.

4. The probabilities must remain constant for each trial.
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If np ≥ 5 and nq ≥ 5, then the binomial random variable has a 

probability distribution that can be approximated by a normal 

distribution with the mean and standard deviation given as

What this tells us is that if BOTH np ≥ 5 and nq ≥ 5, you can use 

the normal distribution.  So, compute µ and σ using the formulas 

above, then use the methods we for normal distribution.

If not, saying if np < 5 or nq < 5 you will use software, a 

calculator, Table A-1, or calculations with the Binomial Probability 

Formula.
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Using a Normal Distribution to Approximate a 

Binomial Distribution

1. Verifying that np ≥ 5 and nq ≥ 5. If these two conditions are not 

satisfied, then you must use software, a calculator, Table A-1, or 

calculations with the Binomial Probability Formula.

2. Calculate the parameters µ and σ.

3. Draw a normal curve and label the graph. The value of x will be 

entered in a special way. It is described below. 

Since the Binomial Distribution is a discrete probability distribution

and we want to approximate it by using the Normal Distribution 

which is a continuous probability distribution, we will need a 

continuity correction. 



Continuity Correction
Identify the discrete value x which happens to be the number of 

successes. Replace the value x with the interval x–0.5 to x+0.5.   

The main reason for this is to create an area that will represent 

the probability of the number x.  Recall that P(X = a)=0.

Example #1: A city hospital is expecting to record 100 births next 

month.  What is the probability that more than 55 girls will be 

born out of those 100 births?

1. Clearly this is a Binomial Distribution.

n = 100, p = 0.5(probability of a girl being born), q = 0.5

2. np = (100)(0.5) = 50, nq = (100)(0.5) = 50 thus we can use the 

Normal Approximation and µ = 50 and  σ = 5.

3. x = 55 (number of successes).  Since we are going to use the 

Normal Approximation to Binomial, we will need change x = 55

to the interval of 55–0.5 = 54.5 to 55+0.5 = 55.5.

Label the Normal Curve

54.5

x=55µ=50

55.5

55 girls being born

X = x



Let us now focus on the particular phrases that are used.

1.At most 55.  This is to the left of 55.5                                                         

This includes 55 and below.

This tells us that  P(X≤55) will be converted to P(X≤55.5) 

54.5

x=55µ=50

55.5

X = x

2. At least 55.  This is to the right of 54.5                                         

This includes 55 and above

This tells us that  P(X≥55) will be converted to P(X≥54.5) 

54.5

x=55µ=50

55.5

X = x



3. Exactly 55.  This lies between 54.5 and 55.5.

This tells us that  P(X=55) will be converted to P(54.5≤ X ≤55.5) 

54.5

x=55µ=50

55.5

X = x

4. Fewer than 55.  This is to the left of 54.5.

This does not include 55. 

This tells us that  P(X < 55) will be converted to P(X ≤ 54.5) 

54.5

x=55µ=50

55.5

X = x



5. More than 55.  This is to the right of 55.5

This does not include 55. 

This tells us that  P(X > 55) will be converted to P(X ≥ 55.5) 

54.5

x=55µ=50

55.5

X = x

Back to our question.  

What is the probability that more than 55 girls will be born out of 

those 100 births?  .

By the Normal Approximation to Binomial, we have P(X ≥ 55.5) 

54.5

x=55µ=50

55.5

X = x



We are solving the problem P(X ≥ 55.5).  Just as before, we need 

to convert x to z.  
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Now that we have z, we can use table A-2 to find the corresponding 

probability.  The table gives us P(Z ≤ 1.10) = 0.8643

Since we are trying to find P(X ≥ 55.5), then

P(X ≥ 55.5) = 1 – 0.8643 = 0.1357

If we want to use the Binomial Probability on MINITAB, use the 

cumulative probability option with input constant 55.  You will get a 

result of 0.864373.  Subtract that result from 1 to get 0.13562

On the TI-83 you will use: 1 – binomcdf(100, 0.5, 55)

2: “You-Fly-4-Less”, an airline company, reports that 75.7% of all 

flights will arrive to their destination of time.  A flight examiner 

randomly selects 50 flights.  Among those 50 flights, what is 

the probability that at most 40 flights will arrive on time?

Answer = 0.8078

3:  It is known that at CSULB, females make up 80% of Math 10 

classes.  If we randomly select a Math 10 class of 45 students, 

what is the probability that at least 12 students are female?

Answer = 0.9999

4:  If 10% of men are bald, what is the probability that fewer than 

100 men are bald in a random sample of 818? 

Answer = 0.9803


