
Lecture 9.3
Normal approximat ion to bin omi al
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Today’s reading: 5.4.1
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Next class: 5.5

HW7 due now!

HW8 will be available soon.  Due on 
3/28 (Friday after returning from 
spring break)



Today’s draft problem

To be presented by today’s draftee.
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Variation of Ex. 4d (with more accurate numbers)
An expert witness in a paternity suit testifies that the length (in 
days) of human gestation is approximately 280 days with a 
standard deviation of 14 days.  The defendant in the suit (a long 
haul trucker) is able to prove that he was not in the mother’s 
time-zone for a period of 40 days that began 300 days before the 
child’s birth.

If the defendant were the father, what is the probability that the 
mother had the kind of exceptionally long or short gestation 
period implied by the evidence?



Recall - normal random variables

Definition (more-or-less from the book):
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A continuous ℝ-valued random variable 𝑋 (on a sample space 𝑆 with probability 
measure 𝑃…) is called normal with parameters 𝜇 and 𝜎2 if its PDF is given by

𝑓 𝑥 =
1

𝜎 2𝜋
𝑒− 𝑥−𝜇 2/2𝜎2

We showed last class that  E 𝑋 = 𝜇 and Var X = 𝜎2.

The standard normal has parameters 0 and 1.  Its CDF is denoted with Φ.
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Normal approximation to binomial random 
variables

DeMoivre-Laplace limit theorem
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If 𝑋𝑛 is a binomial random variable with parameters (𝑛, 𝑝), then for any 𝑎 < 𝑏

lim
𝑛→∞

𝑃 𝑎 ≤
𝑋𝑛 − 𝑛𝑝

𝑛𝑝(1 − 𝑝)
≤ 𝑏 = Φ 𝑏 −Φ(𝑎)

Recall: 𝐸 𝑋𝑛 = 𝑛𝑝 and 𝑆𝐷 𝑋 = 𝑉𝑎𝑟 𝑋 = 𝑛𝑝(1 − 𝑝)

We won’t prove this theorem.  It’s a special case of the Central Limit Theorem.



Monday’s draft problem

To be presented by Monday’s draftee (after return from spring break)
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Variation of Ex. 4h
The 10 year average for Purdue’s undergraduate 
yield rate (that is, the fraction of admitted 
undergrad applicants who accept their 
admissions offer and show up) is 25.1%. 
Assuming that the admissions office’s goal was 
to have 9,815 freshman show up in fall 2024, 
they made 39,106 acceptances.

Use a normal approximation to determine the 
probability that 1,600 or more students than 
the goal show up.
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