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4.11
Parameters for a Binomial
Distribution

AP Statistics



Probability and Random Variables
Binomial

The binomial distribution

The binomial setting counts
successes – remember BINS: Binary,
Independent, fixed Number, Same p.

P(X = k) =
(

n
k

)
pk(1− p)n−k

µX = np σX =
√

np(1− p)

Shape: symmetric at p = 0.5, skewed
otherwise; more bell-shaped as n
grows.

k Binomial: count of
successes.



Probability and Random Variables
Binomial

Introduction to the Binomial Distribution
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The binomial distribution, with mean n times p



Probability and Random Variables
Binomial

Worked example – binomial by hand

A free-throw shooter makes 80%. In
n = 10 attempts, find P(X = 8) and
describe the distribution’s centre and
spread.

P(X = 8) =

(
10

8

)
(0.8)8(0.2)2

= 45(0.1678)(0.04) ≈ 0.302

µ = np = 10(0.8) = 8 makes
σ =

√
10(0.8)(0.2) ≈ 1.26

(
10
8

)
= 45 counts which 8

shots dropped – forget it and
you find one single order-
ing (0.0067), not the event.
Check BINS first: without
independence it is not bino-
mial at all.



AP Statistics

Exercises 2.1·2.3
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2 Practice
2.1 Write the formula for the mean of a binomial distribution. [1]

2.2 For n = 50, p = 0.4, find the mean. [2]

2.3 For n = 100, p = 0.5, find the standard deviation. [2]

3 Exam-style questions
3.1 The mean of a binomial distribution is [1]

A n

B np

C p

D √
np

3.2 The standard deviation of a binomial distribution is [1]

A np

B
√
np(1− p)

C n(1− p)

D p
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Solutions
Each answer shows the steps, then the result.

2.1

• µX = np

2.2

• µX = 50× 0.4 = 20

2.3

• σX =
√
100(0.5)(0.5) =

√
25 = 5

3.1 B

• np.

3.2 B

•
√
np(1− p).

3.3

(a)

• µX = 200× 0.3 = 60

(b)

• σX =
√
200(0.3)(0.7) =

√
42 ≈ 6.5

3.4

(a) µ = np = 12; σ =
√

120(0.1)(0.9) =
√
10.8 ≈ 3.29.

(b) Repeated sets of 120 such trials average 12 successes; the binomial model requires the
same success probability on each trial.
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AP Statistics

Exercise 3.3 (a)

3.3 A binomial distribution has n = 200 and p = 0.3.

(a) Find the mean. [2]

(b) Find the standard deviation. [2]

3.4 Let X count successes in 120 independent trials with constant success probability
0.10. (a) Calculate its mean and standard deviation. [2]

(b) Interpret the mean in context and explain why changing success probability from trial
to trial prevents this binomial model. [2]
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Exercise 3.3 (a)
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Solutions
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AP Statistics

Exercise 3.3 (b)

3.3 A binomial distribution has n = 200 and p = 0.3.

(a) Find the mean. [2]

(b) Find the standard deviation. [2]

3.4 Let X count successes in 120 independent trials with constant success probability
0.10. (a) Calculate its mean and standard deviation. [2]

(b) Interpret the mean in context and explain why changing success probability from trial
to trial prevents this binomial model. [2]
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Exercise 3.3 (b)
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Solutions
Each answer shows the steps, then the result.

2.1
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2.2
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AP Statistics

Exercise 3.4

3.3 A binomial distribution has n = 200 and p = 0.3.

(a) Find the mean. [2]

(b) Find the standard deviation. [2]

3.4 Let X count successes in 120 independent trials with constant success probability
0.10. (a) Calculate its mean and standard deviation. [2]

(b) Interpret the mean in context and explain why changing success probability from trial
to trial prevents this binomial model. [2]
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