Exercise walk-through

Independent Events and Unions
of Events

AP Statistics



Probability and Random Variables

L Random variables

Randomness, conditional probability, and expected value

random

conditional probabil-
ity

what it means

independence

a probability distribu-
tion

the mean (expected
value)

individual outcomes are uncertain, but a regular pattern
emerges over many repetitions

P(A and B)
P(B)

the chance of A among the cases where B happened — B
becomes the new denominator

P(A| B) =

A and B are independent when P(A | B) = P(A)
lists every value of a random variable with its probability;
they sum to 1

tx = > xiP(x;) — the long-run average, not a value you
expect to see

An expected value need not be attainable: the expected number of heads in three tosses is
1.5. It is an average over many repetitions.



Probability and Random Variables

I—Combining

Combining random variables

A linear transformation

faxtb=apux+b  oaxyp=l|alox
Two packages

For a sum or difference of ox = 0.3, oy = 0.4, indepen-
independent variables, means combine dent.
and variances add — for both:

, . oxiy=v0.32+042=0.5
fXty = UX T py  Oxpy=O0x 0y
The difference X — Y has the
Never subtract variances for a difference same o = 0.5.
— variances always add.



Probability and Random Variables

L Geometric

Exam tips

m A probability lies in [0, 1]; use the complement (1 — P) and add mutually
exclusive events.

m For independent events multiply; for “and/or" use the general addition and
conditional rules.

m Expected value = ) (value x probability).
m Recognise binomial (fixed n, two outcomes, constant p) and geometric settings.

m Draw a tree or table for multi-stage problems and multiply along branches.



AP Statistics

Exercises 2.1:2.3

2.1 State the condition for A and B to be independent.

2.2 For independent events with P(A) = 0.5 and P(B) = 0.4, find P(AN B).

2.3 Write the addition rule for P(AU B).



AP Statistics

Exercises 2.1:2.3

2.1 State the condition for A and B to be independent.

2.1

e knowing that one has occurred does not change the probability of the other

2.2 For independent events with P(A) = 0.5 and P(B) = 0.4, find P(AN B).

2.2

« P(ANB)=05x04=0.2

2.3 Write the addition rule for P(AU B).

2.3
« P(AUB) = P(A) + P(B) — P(AN B)



AP Statistics

Exercises 3.1-3.2

3.1 For independent events, P(AN B) =

] A P(A) + P(B)
B P(A) - P(B)
Co
D P(A|B)

3.2 The addition rule is P(AU B) =

D A P(A)+ P(B)
+ P(B)— P(ANB)
P(B)

B P(A)
C P(A) -
D P(A) - P(B)



AP Statistics

Exercises 3.1-3.2

3.1 For independent events, P(AN B) =

D A P(A) + P(B)
B P(A) - P(B)
Co
D P(A| B)

3.1B
. P(A)-P(B).

3.2 The addition rule is P(AU B) =
D A P(A)+ P(B)
B P(A)+ P(B)— P(ANB)
C P(A) - P(B)
D P(A)— P(B)

3.2 B
« P(A)+ P(B)— P(ANB).



AP Statistics

Exercise 3.3 (a)

3.3 P(A) = 0.6, P(B) = 0.3, and P(AN B) = 0.2.
(a) Find P(AU B).



AP Statistics

Exercise 3.3 (a)

3.3 P(A) = 0.6, P(B) = 0.3, and P(AN B) = 0.2.
(a) Find P(AU B).

(a)
. 0.6+0.3-02=0.7



AP Statistics

Exercise 3.3 (b)

3.3 P(A) =0.6, P(B) = 0.3, and P(ANB) =0.2.

(b) State whether A and B are independent (check P(AN B) = P(A) - P(B)).



AP Statistics

Exercise 3.3 (b)

3.3 P(A) =0.6, P(B) = 0.3, and P(ANB) =0.2.

(b) State whether A and B are independent (check P(AN B) = P(A) - P(B)).

(b)
e 10— P(A)- P(B) =0.18 # 0.2



